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Projections  of  the  Regional  Distribution  of  the  Population 

of  the  United  States  to  1975 

By  Margaret  Jarman  Hagood  and  Jacob  S.  Siegel 

There  has  been  an  increasing  interest  over  the  last  several  years  among  agricultural  econo- 
mists and  statisticians  in  population  projections,  including  regional  trends  and  their  prob- 
able effect  upon  geographic  shifts  or  regional  rates  of  increase  in  farm  production.  In  this 
article,  Jacob  S.  Siegel  of  the  Bureau  of  the  Census  joins  with  Margaret  Jarman  Hagood  of 
1  the  Bureau  of  Agricultural  Economics  in  developing  population  projections  to  1975  for 

each  of  the  major  geographic  regions  of  the  United  States,  consistent  with  the  Census 
Bureau's  recent  population  projections  to  1960  for  the  United  States  and  unofficial  exten- 
sions of  these  projections  to  1975.  This  cooperative  effort  represents  a  further  contribution 
by  Dr.  Hagood  to  a  field  to  which  she  has  contributed  during  recent  years  and  a  beginning 
of  work  on  regional  projections  by  the  Bureau  of  the  Census. — 0.  V.  Wells 


THE  RAPID  GROWTH  of  the  population  of 
the  United  States  during  the  last  decade,  to- 
gether with  the  wider  use  of  statistics  relating  to 
|  the  future,  have  brought  about  an  increase  of  in- 
terest in  population  projections.  Among  agricul- 
tural economists,  such  interest  stems  primarily 
from  their  concern  over  future  demands  for  prod- 
ucts from  farms.  Size  of  population  is  only  one  of 
the  factors  affecting  this  demand ;  but  it  is  of  great 
1  importance,  especially  in  appraising  the  increases 
in  demand  that  are  likely  to  take  place  in  the  next 
decade.  Although  no  major  area  in  the  United 
States  is  self-contained  with  respect  to  production 
and  consumption  of  agricultural  products,  never- 
theless, the  volume  of  production  of  certain  types 
of  agricultural  commodities  is  affected  by  the  size, 
growth,  and  composition  of  the  population  within 
the  area.  The  purpose  of  this  article  is  to  review 
the  background  of  regional  population  projections 
in  the  United  States,  to  describe  in  some  detail  a 
relatively  simple  method  of  projecting  the  regional 
distribution  of  the  population  by  age  and  sex,  and 
to  prepare  by  this  method  projections  of  the  popu- 


lation of  the  nine  major  geographic  divisions  to 
the  year  1975,  and  projections  of  the  age-sex  dis- 
tribution of  the  population  of  the  four  major  geo- 
graphic regions  to  1960. 

Background  of  Projections 

In  spite  of  the  increased  interest  in  the  future 
population,  no  official  attempt  has  been  made  to 
publish  periodically  a  systematic  set  of  projections 
for  the  major  geographic  subdivisions  of  the 
United  States.  The  difficulties  in  the  way  of  devel- 
oping a  method  having  high  reliability  explain,  in 
part,  the  reluctance  of  the  Bureau  of  the  Census 
to  undertake  the  publication  of  such  projections. 

Official  projections  for  the  United  States  as  a 
whole,  however,  have  been  published  at  frequent 
intervals  for  the  last  two  decades,  each  later  series 
being  based  on  more  current  data  and  superseding 
the  projections  published  earlier.  At  first,  these 
series  were  published  by  the  National  Resources 
Planning  Board;  more  recently  the  Bureau  of  the 
Census  has  sponsored  the  work.  The  many  series 
published  by  the  National  Resources  Planning 
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Board  were  prepared  by  Warren  S.  Thompson  and 
P.  K.  Whelpton  of  the  Scripps  Foundation  for  Re- 
search in  Population  Problems,  and  Whelpton  was 
the  senior  author  of  the  recent  Census  Bureau 
monograph  on  Forecasts  of  the  Population  of  the 
United  States,  1945-1975  (25).  Since  the  appear- 
ance of  this  volume,  two  shorter  reports  on  the  fu- 
ture population  of  the  United  States,  presenting 
projections  to  1960,  have  been  published  by  the 
Bureau  of  the  Census  (19;  15).  These  several 
series  of  projections  were  developed  by  the  "cohort- 
survival"  method,  which,  essentially,  involves  car- 
rying forward  the  population  as  enumerated  at  the 
last  census  or  as  estimated  for  a  current  date,  by 
age  and  sex,  to  a  future  date  by  use  of  projected 
birth  rates,  death  rates,  and  migration  (24;  15). 
Several  series  are  usually  computed  to  allow  for 
the  probable  range.  Current  Population  Reports, 
Series  P-25,  No.  43,  the  most  recent  report  of  the 
Census  Bureau  presenting  projections,  contains 
three  series  of  projections  to  1960 — a  low,  medium, 
and  high  series,  each  based  on  a  different  set  of 
assumptions  as  to  the  future  course  of  fertility, 
mortality,  and  immigration. 

The  first  systematic  attempt  to  prepare  projec- 
tions of  the  population  of  all  the  major  geographic 
subdivisions  of  the  United  States  appears  to  have 
been  made  by  Thompson  and  Whelpton  in  1934, 
when  the  National  Resources  Board  published  their 
Estimates  of  Future  Population  by  States  (17). 
This  report  presents  projections  to  1960  for  States, 
by  residence  areas  (urban,  rural-nonfarm,  and 
rural-farm),  prepared  by  the  cohort-survival 
method. 

Although,  so  far  as  the  present  authors  know, 
this  is  the  only  instance  in  which  this  method  has 
been  used  in  preparing  a  comprehensive  set  of 
projections  for  subdivisions  of  the  country,  there 
are  several  examples  of  projections  for  specific 
geographic  subdivisions.  Shryock  and  Siegel  pre- 
pared projections  by  this  method  for  the  State  of 
Texas;  Moore  and  Staehle  for  Oregon;  Schmid, 
Miller,  and  Mooney  for  Washington  State;  and 
Hawley  for  Michigan  (14;  12,  pp.  21-37;  13,  pp. 
7-19;  9).  Thompson's  work  on  Cincinnati,  Kuz- 
nets'  work  on  Philadelphia,  and  the  work  of  the 
Greensboro  Department  of  Planning  illustrate  the 
application  of  the  cohort-survival  method  to  the 
projection  of  the  population  of  a  geographic  area 
smaller  than  a  State  (18;  10;  6). 


In  contrast  to  its  relatively  small  importance  in 
determining  national  changes  in  population  at  the 
present  time,  migration  is  an  important  component  4 
of  change  in  the  population  of  geographic  subdi- 
visions of  the  Nation.  Careful  consideration  must 
be  given  to  it,  therefore,  when  regional  projections  f| 
are  prepared,  if  the  projections  are  to  be  realistic.  I 
The  National  Resources  Board  published  two  series  i 
of  projections  for  each  area,  in  its  1934  report — 
one  with  no  allowance  for  migration  and  a  second  j 
with  a  constant  decennial  allowance  for  migration  ( 
equal  to  the  volume  of  net  migration  that  occurred  f 
in  the  period  1920  to  1930  (17).  Here  the  volume  1 
of  migration  in  some  recent  period  was  used  to  al-  1^ 
low  for  migration  in  future  years.   Shryock  and  & 
Siegel  prepared  two  series  of  projections  to  1975  Jl 
for  the  State  of  Texas  by  the  cohort-survival  meth- 
od— one  assuming  no  net  migration  and  the  other 
assuming  net  migration  as  in  the  period  1935-40  t 
(14).  The  use  of  a  constant  arbitrary  amount  in 
round  numbers  (for  example,  10,000  per  year),  a  v 
constant  arbitrary  rate  (for  example,  one  percent  k 
per  year),  or  changing  amounts  or  rates  represent- 
ing extrapolations  of  the  amounts  or  rates  prevail- 
ing in  past  decades  are  possible  alternative  ap- 
proaches to  the  allowance  for  migration  in  future 
years.   Moore  and  Staehle  assumed  constant  an- 
nual arbitrary  rates  of  migration  in  preparing  M 
their  three  projections  of  the  population  of  Oregon 
for   1960  by  the   cohort-survival  method   (12).  * 
Schmid  and  his  associates  assumed  constant  annual  « 
amounts  in  round  numbers,  based  on  an  analysis  of 
past  trends  in  migration,  in  preparing  their  three 
projections  for  1960  for  the  State  of  Washington  T 
(13). 

Although  the  projection  of  birth  and  death  rates 
presents  difficult  problems  in  the  preparation  of  4 
population  projections  for   subdivisions   of  the 
United  States,  they  are  less  difficult  to  handle  than 
is  the  migration  component.  The  problem  of  pro-  ■* 
jecting  them  can  be  simplified  by  relating  them  to 
corresponding  rates  for  the  United  States  for  past 
and  future  years.   This  procedure  was  used  by  * 
Shryock  and  Siegel  and  by  Schmid,  Miller,  and 
Mooney  in  the  articles  cited  previously. 

Projections  have  been  made  by  use  of  compo- 
nents  without  working  with  age  groups  as  the 
cohort-survival  method  requires.  Stanbery  and 
Spurr  have  each  prepared  projections  for  Califor- 
nia for  1960,  by  making  separate  allowances  for 
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total  natural  increase  on  the  basis  of  past  trends 
in  the  State  and  prospective  national  trends  and 
for  total  migration  on  the  basis  of  past  trends,  ex- 
pected economic  expansion  in  the  State,  and  trends 
in  national  income  (2,  pp.  39-55;  16). 

Numerous  agencies,  both  public  and  private, 
have  prepared  and  published  projections  for  cer- 
tain subdivisions  of  the  United  States.  For  the 
most  part,  they  have  not  attempted  to  work  with 
components  of  population  change  such  as  births, 
deaths,  and  migration,  but  have  simply  extrapo- 
lated the  total  population  (or  the  net  change  in  the 
total  population)  directly.  A  wide  variety  of  ex- 
trapolation techniques  have  been  used,  the  most 
frequent  being  freehand  graph,  arithmetic,  geo- 
metric, and  logistic.  The  Consolidated  Edison 
Company  used  logistic  extrapolation,  among  other 
methods,  in  its  work  on  New  York  City  (4).  The 
article  by  Spurr  (16)  is  of  particular  interest  be- 
cause it  applies  several  such  methods,  as  well  as 
the  component  method  mentioned  earlier  and  the 
"ratio-to-United  States"  method  described  and  il- 
lustrated below.  The  Federal  Power  Commission 
has  made  extensive  use  of  a  method  based  on  assess- 
ment of  future  economic  expansion  and  ratio  of 
labor  force  to  total  population  (23,  pp.  19-20). 

We  have  already  suggested  the  possibility  of  ty- 
ing in  local  or  regional  projections  with  available 
projections  for  some  broader  area,  such  as  the 
country  as  a  whole,  in  connection  with  the  projec- 
tion of  birth  or  death  rates  in  the  application  of 
the  component-factor  method.  Several  estimators 
have  used  the  approach  of  projecting  the  total 
population  of  an  area  as  a  proportion  of  the  total 
for  a  larger  area,  usually  the  United  States,  and 
of  applying  the  projected  proportions  to  available 
totals  for  the  broader  area  for  future  years.  In 
November  1949  the  Bureau  of  Agricultural  Eco- 
nomics published  a  set  of  projections  for  the  geo- 
graphic divisions  to  1975,  developed  by  projecting 
each  division's  share  of  the  national  total  and  ap- 
plying the  projected  proportions  to  the  estimated 
future  population  of  the  United  States  (as  pro- 
jected by  the  Bureau  of  the  Census  and  the  Scripps 
Foundation  in  Forecasts  of  the  Population  of  the 
United  States,  1945-1975  (7).  In  general,  the  pro- 
portion of  the  United  States  population  in  each 
geographic  division  was  assumed  to  change  in  the 
next  several  years  to  come  at  roughly  the  same 
rate  as  in  some  specified  recent  span  of  years,  but 


to  approach  constancy  by  some  distant  date.  This 
method  is  described  more  extensively  and  illus- 
trated later. 

Just  as  for  projections  developed  by  extrapola- 
tion of  the  absolute  total  population  of  an  area,  so 
also  in  the  application  of  the  ratio-to-United  States 
method  a  wide  variety  of  extrapolation  techniques 
may  be  used.  In  their  projections  of  the  urban 
population  to  the  year  2000  by  the  ratio  method, 
Hauser  and  Eldridge  used  the  rate  of  change  in 
the  depression  decade  of  the  1930 's  to  represent 
slow  growth,  the  rate  of  change  in  the  prosperous 
1920 's  to  represent  rapid  growth,  and  the  rate  of 
change  for  the  combined  period  to  represent  me- 
dium growth;  and  then  assumed  these  rates  of 
change  to  remain  constant  (8,  pp.  159-173).  In 
their  application  of  the  ratio  method  to  Texas, 
Shryock  and  Siegel  fitted  a  logarithmic  curve  to 
the  ratios  for  past  years;  Spurr  projected  Cali- 
fornia's percentage  to  1960  "at  a  declining  rate  of 
growth"  (14;  16). 

The  preceding  pages  have  been  primarily  con- 
cerned with  projections  of  the  total  population  of 
an  area.  Projections  of  the  age-sex  distribution  of 
an  area's  population  are  also  of  considerable  in- 
terest. Because  projecting  the  population  by  age 
and  sex  is  an  essential  part  of  the  cohort-survival 
method,  many  of  the  studies  mentioned  above  fur- 
nish illustrations  of  the  estimation  of  the  future 
age-sex  composition  of  geographic  and  residence 
areas.  Most  of  these  studies  had  as  their  main  ob- 
jective the  derivation  of  projections  of  the  total 
population,  and  so  projections  for  all  age-sex 
groups  were  obtained.  Occasionally  a  special  age 
group  is  sought,  as  in  the  work  of  the  Pacific  Coast 
Committee  of  the  American  Council  on  Education 
in  projecting  to  1964  the  college-age  population  in 
several  Western  States,  or  in  the  work  of  the  Cali- 
fornia Teachers  Association  in  projecting  to  1960 
the  number  of  children  of  school  age  in  California, 
by  the  cohort-survival  method  (1;  3). 

The  application  of  this  method  requires  lengthy 
computations  and  the  availability  of  a  considerable 
volume  of  data,  so  that  several  short-cut  proce- 
dures have  been  used.  For  example,  the  percentage 
distribution  by  age  and  sex  of  an  area 's  population 
as  enumerated  or  as  estimated  for  a  recent  date, 
or  as  extrapolated  to  a  future  date,  can  be  applied 
to  the  future  total  for  the  area,  if  such  a  figure  is 
available.   Projections  of  the  age-sex  composition 
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Table  1. — Trends  in  the  percentage  distribution  of  the  population  of  the  United  States  by  geographic 

divisions,  1870  to  1950,  with  projections  to  1975 


Year 

United 
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England 
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Atlantic 
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North 
Central 

"West 
North 
Central 

South 
Atlantic 

East 
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Mountain 

Pacific 

L  ensus 

1  C7A 

±o  /  U    -                       __  — 

i  nn  An 

q 

99  8^ 

00  C7 
ZdO.V  t 

i  n  nn 

IS  16 

1 1  49 

5.26 

0.82 

1.75 

loOU   

i  nn  nn 

s  nn 

90  Q3 

99  34 

1  9  98 

15.15 

11.13 

6.65 

1.30 
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7.53 
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3.00 

xyuu   
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7  Qfi 
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1  3  74. 
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9  9n 

3  18 

1910 

i  nn  nn 

21.00 

19.84 

12.65 

13.26 

9.15 

9.55 

2.86 

4.56 

1  a  rA  1 

i  nn  nn 

7  nn 

9i  nfi 

9fl  31 

1 1  87 

13  93 

±0.60 

8  41 

Q  fiQ 

3  1  fi 

5.27 
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i  nn  nn 

D.DO 

91  3Q 

9D  fil 

i  n 

1  9  8fi 

8  (In 

Q  Q9 

3  n9 

6.67 

1940   

100.00 

6.41 

20.91 

20.22 

10.27 

13.54 

8.19 

9.92 

3.15 

7.39 

1950 

i  no  nn 

fi  1  8 

U.  J.O 

20.01 

20.17 

Q  33 
a.oo 

14.06 

7.62 

9.65 

3.37 

9.61 

Projections 

1955     

100.00 

6.02 

19.57 

20.17 

8.98 

14.24 

7.62 

9.65 

3.43 

10.32 

1960   

100.00 

5.89 

19.22 

20.17 

8.70 

14.38 

7.62 

9.65 

3.47 

10.90 

1975   

100.00 

5.71 

18.72 

20.17 

8.33 

14.54 

7.62 

9.65 

3.53 

11.73 

Source:  Underlying  population  data  through  1950  are  from  decennial  censuses  conducted  by  the  Bureau  of  the  Census. 
Census  figures  for  1870-1940  are  shown  in  table  3,  and  census  figures  for  1950  appear  in  1950  Census  of  Population,  Ad- 
vance Reports,  Series  PC-9,  No.  1  (21).  (See  source  note  to  table  3.)  For  assumptions  and  bases  of  projections,  see  text 
and  table  2. 


of  the  population  of  the  Pacific  and  Mountain 
States  for  1975  were  prepared  some  years  ago  by 
one  of  the  present  writers  by  a  variation  of  the 
ratio  method.  Here  the  ratio  of  the  proportion  of 
the  total  population  of  each  geographic  division  in 
each  age-sex  group  to  the  corresponding  propor- 
tion for  the  whole  country  was  projected  to  1975, 
and  was  used  in  connection  with  available  national 
projections  by  age  and  sex  and  projections  of  the 
total  population  of  each  division  developed  by  the 
ratio  method.1  This  method  is  described  in  further 
detail  and  illustrated  later. 

Method  Used  Here  for  Projecting  Regional  Totals 

The  general  method  used  in  this  article  to  pro- 
ject regional  totals  is  the  ratio  method  already 
mentioned.  The  past  trends  in  the  share  each  major 
geographic  division  has  of  the  total  population  of 
the  United  States  are  examined,  the  shares  are 
projected  into  the  future,  and  the  projected  per- 
centages are  applied  to  the  low,  medium,  and  high 
population  projections  for  the  United  States  as  a 
whole  that  have  been  developed  by  the  Bureau  of 
the  Census.  Table  1  and  figure  1  show  the  percent- 
age share  of  the  national  population  in  each  geo- 
graphic division  for  each  decennial  year  since  1870. 
Over  this  80-year  period,  the  Pacific  Division  is  the 
only  one  of  the  nine  divisions  that  has  manifested 

1  This  general  procedure  represents  a  variation  and  ex- 
tension of  a  procedure  suggested  by  Frank  Lorimer  (11). 


an  uninterrupted  increase  in  its  share,  and  the 
New  England  is  the  only  one  that  has  manifested 
an  uninterrupted  decrease.  The  other  divisions  pre- 
sent varying  patterns  that  combine  periods  of  in- 
crease, decrease,  and  approximate  constancy  in  the 
proportions  they  have  of  the  total  population,  al- 
though the  general  trend  in  each  case  is  rather 
regular. 

In  the  projection  of  the  regional  percentages  be- 
yond 1950,  reliance  was  placed  on  the  persistence 
of  differential  factors,  both  demographic  and  eco- 
nomic, that  tend  to  make  the  population  of  a  divi- 
sion grow  more  or  less  rapidly  than  the  country  as 
a  whole.  For  each  division  the  "trend"  in  its  per- 
centage was  calculated  by  computing  the  annual 
average  rate  of  change  in  the  percentage  over  sev- 
eral decades — in  most  cases  since  1920.  Table  2 
summarizes  the  periods  on  which  the  projected 
rates  of  change  for  each  division  were  based  and 
the  resulting  rates  of  change.  These  are  the  rates 
of  change  in  the  percentages  for  each  division  as- 
sumed to  take  place  in  the  year  following  July  1, 
1950. 

The  record  of  the  past  provides  only  a  partial 
and  imperfect  guide  for  projecting  future  develop- 
ments. In  the  present  problem,  the  farther  we  go 
into  the  future,  the  less  reliance  we  can  place  on 
the  past  as  a  guide.  Therefore,  an  assumption  was 
introduced  to  modify  the  assumption  as  to  persist- 
ence of  the  operation  of  factors  producing  differ- 
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Figure  I. —  PERCENT    OF   THE   TOTAL  POPULATION    OF  THE 
UNITED   STATES   IN   EACH    GEOGRAPHIC  DIVISION, 
1870-1950,   AND    PROJECTIONS  TO  1975 

source:  table  i. 
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Table  2. — Bases  of  projection  of  the  distribution 
of  the  population  of  the  United  States  by  geo- 
graphic divisions 

(See  text  for  detailed  explanation  and  method  of  applica- 
tion) 


Division 

Eate  of  change  in 
division 's  proportion 
of  U.  S.  population 
assumed  for  1950-51 
(Percent) 

Period  on  which 
rate  assumed 
was  based 

New  England  

—0.41 

1920-1950 

Middle  Atlantic  

—0.33 

1930-1950 

East  North  Central-.- 

None 

1920-1950 

West  North  Central  

-0.69 

1890-1950 

South  Atlantic   

+0.45 

1930-1950 

East  South  Central 

None 

1920-1950 

West  South  Central-. 

None 

1920-1950 

Mountain   

+0.54 

1930-1950 

Pacific: 

+1.71 

1920-1940 

ential  growth  among  the  geographic  divisions.  This 
assumption  is  that  the  factors  operating  before  1950 
to  produce  differential  rates  of  growth  would  grad- 
ually diminish  and  finally  disappear.  There  is  no 
basis  for  estimating  from  the  population  record  of 
the  past  the  direction  of  growth  differentials  that 
might  arise  from  the  emergence  of  new  factors.  In 
the  absence  of  such  knowledge,  the  assumption  has 
been  made  that  the  rate  of  change  in  the  share  pro- 
jected for  each  geographic  division  for  the  year 
after  July  1,  1950,  will  be  graduated  to  zero  and 
will  not  change  after  1975. 

To  illustrate  the  computations  involved  in  pro- 
jecting the  percentage  share  of  population,  figures 
are  given  for  the  West  North  Central  division.  The 
period  for  computing  the  trend  was  taken  as  1890 
to  1950,  because  the  decline  has  been  steady  during 
this  60-year  period.  If  r  is  the  annual  average  rate 
to  be  computed  from  the  data  in  table  1, 

9  33 

(1  +■  r)60  =  — '—  =  .6575 
V    ^  14.19 

60  log  (1  -f  r)  =  log  .6575 

9.81790-10 

log  (1  +■  r)  =  —  =  —.003035 

60 

1  +  r  =  .9931 
r  —  —.0069  or  —0.69  percent 

If  the  annual  rate  of  change  in  the  West  North 
Central's  proportion  for  1950-51  is  —0.69  percent, 
and  if  this  rate  is  to  be  graduated  linearly  to  zero 
for  years  after  1975,  the  annual  reduction  will  be 
0.69 

 =  .028,  so  that  the  rate  of  change  in  the  pro- 


portion for  1951-52  will  be  —0.690  +•  .028  = 
—0.662  percent.  As  the  West  North  Central's  pro- 
portion for  1950  was  9.33  percent,  a  reduction  of 

0.  69  percent  in  this  would  mean  a  1951  percentage 
of  9.27,  and  a  reduction  of  0.662  percent  in  the  lat- 
ter would  mean  a  1952  percentage  of  9.20.  In  this 
way  the  first  approximations  to  the  regional  pro- 
portions were  computed  for  each  year,  1951  to 
1975,  although  table  1  shows  projected  percentages 
for  only  1955,  1960,  and  1975.  As  the  regional 
proportions  must  add  to  100.00  percent  for  the 
United  States,  the  first  approximations  were  ad- 
justed to  fulfill  this  condition  by  a  simple  ratio 
correction  (confined  to  the  proportions  which  had 
been  assumed  to  change  after  1950). 

The  next  step  was  to  apply  the  percentage  distri- 
butions by  major  geographic  divisions  to  the  cur- 
rent estimate  of  the  total  population  of  the  United 
States  (including  armed  forces  overseas)  for  July 

1,  1950  (20),  and  to  projections  for  1955  and  1960 
(15),  as  published  by  the  Census  Bureau,  and  to 
unofficial  projections  for  1975  provided  by  the  Cen- 
sus Bureau.  The  resulting  high,  medium,  and  low 
series  of  regional  population  projections  are  shown 
in  the  lower  part  of  table  3.  The  projections  dis- 
tribute the  total  population  of  the  United  States 
among  the  major  geographic  divisions,  with  no  cor- 
rections for  armed  forces  that  may  be  located  over- 
seas in  1955,  1960,  or  1975  in  excess  of  the  number 
overseas  before  World  War  II.  Implicit  in  the 
method  used  is  the  actual  regional  distribution  of 
the  armed  forces  in  this  country  as  of  April  1950, 
but  the  extent  to  which  this  causes  a  distortion  of 
the  regional  distribution  is  not  significant. 

Method  Used  Here  for  Projecting  Regional  Age-Sex 
Distribution 

The  general  method  and  assumptions  used  here 
in  projecting  the  age-sex  distribution  of  the  popu- 
lation of  regions  are  similar  to  those  used  in  pro- 
jecting the  regional  distribution  of  the  total  popu- 
lation of  the  United  States,  although  the  computa- 
tions differ. 

The  age  and  sex  composition  of  the  population 
of  a  region  reflects  its  demographic  history  for  the 
last  several  generations.  Past  regional  differentials 
in  birth  rates,  death  rates,  and  migration  rates 
leave  their  imprint  on  the  age-sex  structure.  The 
general  assumption  was  made  that  existing  depar- 
tures in  the  age-sex  structure  of  the  population  of 
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Table  3. — Population  of  geographic  divisions  of  the  United  States,  1870  to  1950,  with  projections  to  1975 

(Census  figures  exclude  the  small  number  of  armed  forces  overseas.  Current  estimates  and  projections  include  armed  forces 

overseas  before  World  War  II.    Figures  are  shown  in  thousands) 


Year 

United 
States 

New 
England 

Middle 
Atlantic 

East 
North 
Central 

West 
North 
Central 

South 
Atlantic 

East 
South 
Central 

West 
South 
Central 

Mountain 

Pacific 

Census 

1870     

38,558 

3,488 

8,811 

9,124 

3,857 

5,854 

4,404 

2,030 

315 

675 

1880    

50,156 

4,011 

10,497 

11,207 

6,157 

7,597 

5,585 

3,334 

653 

1,115 

1890    

62,948 

4,701 

12,706 

13,478 

8,932 

8,858 

6,429 

4,741 

1,214 

1,889 

1900    

75,995 

5,592 

15,455 

15,986 

10,347 

10,443 

7,548 

6,532 

1,675 

2,417 

1910  _._   

91,972 

6,553 

19,316 

18,251 

11,638 

12,195 

8,410 

8,784 

2,633 

4,192 

1920   

105,711 

7,401 

22,261 

21,476 

12,544 

13,990 

8,894 

10,242 

3,336 

5,567 

1930    .... 

122,775 

8,166 

26,261 

25,297 

13,297 

15,794 

9,887 

12,177 

3,702 

8,194 

1940  _  

131,669 

8,437 

27,540 

26,626 

13,517 

17,823 

10,778 

13,065 

4,150 

9,733 

Current  estimates 

1950   

151,772 

9,381 

30,379 

30,616 

14,162 

21,333 

11,559 

14,641 

5,111 

14,590 

Projections 

Low  Series 

1950   

158,176 

9,522 

30,955 

31,905 

14,204 

22,524 

12,053 

15,264 

5,425 

16,324 

1960    

161,679 

9,523 

31,075 

32,611 

14,066 

23,249 

12,320 

15,602 

5,610 

17,623 

1975   

165,616 

9,457 

31,003 

33,404 

13,796 

24,081 

12,620 

15,982 

5,846 

19,427 

Medium  Series 

1955    

161,748 

9,737 

31,654 

32,625 

14,525 

23,033 

12,325 

15,609 

5,548 

16,692 

1960   

169,371 

9,976 

32,553 

34,163 

14,735 

24,356 

12,906 

16,344 

5,877 

18,461 

1975   

190,101 

10,855 

35,587 

38,342 

15,835 

27,641 

14,486 

18,345 

6,711 

22,299 

High  Series 

1955     

166,179 

10,004 

32,521 

33,518 

14,923 

23,664 

12,663 

16,036 

5,700 

17,150 

1960  ._   

180,276 

10,618 

34,649 

36,361 

15,684 

25,924 

13,737 

17,397 

6,256 

19,650 

1975  

225,310 

12,865 

42,178 

45,446 

18,768 

32,760 

17,169 

21,742 

'  7,953 

26,429 

Source:  Data  for  1870-1940  from  decennial  censuses  conducted  by  the  Bureau  of  the  Census.  July  1950  estimate 
of  total  population  of  United  States  from  Bureau  of  the  Census,  Current  Population  Reports,  Series  P-25,  No.  45  (SO);  for 
divisions  this  total  has  been  distributed  according  to  the  distribution  of  the  population  shown  by  the  1950  Census  of  Popula- 
tion. Projections  of  the  total  population  of  the  United  States  for  1955  and  1960  from  Bureau  of  the  Census,  Current  Population 
Reports,  Series  P-25,  No.  43,  p.  7  (15).  Projections  of  total  population  of  United  States  for  1975  are  unofficial  projections 
furnished  by  the  Bureau  of  the  Census,  representing  extensions  of  the  projections  for  1955  and  1960  on  the  basis  of  roughly 
similar  assumptions.  Distribution  by  divisions  for  future  dates  derived  by  use  of  projected  percentages  shown  in  Table  1. 


a  region  from  that  of  the  Nation  would  gradually 
diminish.  The  projections  of  age-sex  structure  are 
limited  to  four  major  regions  that  are  combinations 
of  the  nine  major  geographic  divisions,2  and  to  the 
medium  series.  The  computational  methods  will  be 
illustrated  for  the  projection  of  the  age-sex  distri- 
bution of  the  population  of  the  South. 

The  departure  from  1.000  of  the  ratios  shown  in 
column  3  of  table  5  indicates  the  deviation  of  the 
South  from  the  United  States  in  age-sex  structure, 
as  of  April  1950.  The  assumption  was  made  that 
the  direction  of  this  departure  would  be  main- 
tained for  50  years,  but  that  regional  differentials 
would  gradually  diminish  and  would  disappear  by 
the  year  2000.  For  example,  the  ratio  in  column  3 
for  males  under  15  years  of  age,  for  April  1950,  is 


2  The  limitation  is  due  to  the  lack  of  data  for  geographic 
divisions  for  a  current  date  at  the  time  of  writing.  The 
data  on  the  age-sex  composition  of  the  population  of  re- 
gions are  based  on  preliminary  sample  tabulations  of  the 
1950  Census. 


1.135.  If  this  ratio  is  to  be  1.000  by  the  year  2000, 
the  reduction  to  take  place  by  July  1955  is 
.135 

  X  5.25  =  .014 

50 

and  the  ratio  is  1.135  —  .014  =  1.121. 

This  ratio  and  the  results  of  similar  computa- 
tions for  the  other  age-sex  groups,  entered  in  col- 
umn 4  of  table  5,  were  applied  to  the  United  States 
percentages  by  age  derived  from  the  1955  medium 
projections  of  the  Census  Bureau  (shown  in  col- 
umn 5)  to  obtain  the  first  approximations  to  the 
percentages  for  the  South,  shown  in  column  6.  The 
entries  in  column  6  do  not  sum  exactly  to  100 ; 
therefore,  an  adjustment  ratio  (100.00  divided  by 
the  total  of  column  6)  was  applied  to  these  items  to 
obtain  the  second  approximations,  shown  in  column 
7.  If  the  South  had  been  the  only  region  for  which 
projections  of  the  population  by  age  and  sex  were 
being  prepared,  the  entries  in  column  7  could  have 
been  considered  the  final  projections  of  the  per- 
centage distribution  by  age  and  sex  for  1955.  How- 
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ever,  when  these  results  and  the  results  of  similar 
computations  for  the  other  three  regions  were  ap- 
plied to  the  medium  projections  of  the  total  popu- 
lation of  the  regions,  the  resulting  figures  for  each 
age-sex  group  did  not  sum  to  the  United  States 
medium  total  for  that  group.  The  final  figures  for 
the  population  of  each  region  in  each  age-sex  group 
were  obtained  by  an  iterative  adjustment  process 
(5,  pp.  115-121). 

The  process  as  used  here  consisted  essentially  of 
first  adjusting  the  four  regional  figures  for  each 
age-sex  group  to  sum  to  the  United  States  age-sex 
totals,  then  adjusting  the  resulting  ten  figures  for 
each  region  to  sum  to  the  regional  totals,  and  re- 
peating the  process  until  all  the  rows  and  columns 
summed  to  their  pre-established  totals.  The  final 
percentages  for  the  South,  shown  in  column  8  of 
table  5,  were  computed  from  the  adjusted  popula- 
tion figures.  It  may  be  noted  that  the  final  per- 
centages differ  only  slightly  from  the  second  ap- 
proximations in  column  7.  Percentages  for  the 
other  regions  and  for  1950  and  1960  were  also  ob- 
tained by  the  procedure  described  above  and  are 
shown  in  table  6. 


Table  4. — Percent  increase,  1950  to  1960,  projected 
for  the  total  population  of  the  United  States  and 
geographic  divisions 


(A  minus  ( — )  sign  denotes  decrease) 


Area 

Low 

Medium 

High 

series 

series 

series 

United  States     

6.5 

11.6 

18.8 

New  England     

1.5 

6.3 

13.2 

Middle  Atlantic   

2.3 

7.2 

14.1 

East  North  Central  

6.5 

11.6 

18.8 

West  North  Central  

—0.7 

4.1 

10.7 

South  Atlantic   

9.0 

14.2 

21.5 

East  South  Central  

6.6 

11.7 

18.8 

West  South  Central  

6.6 

11.6 

18.8 

Mountain   

9.8 

15.0 

22.4 

Pacific     

20.8 

26.5 

34.7 

Source:  Data  in  table  3. 


Prospective  Changes  in  Regional  Population 

Under  the  medium  and  high  projections,  each  of 
the  nine  major  geographic  divisions  is  expected  to 
have  a  population  increase  in  the  decades  imme- 
diately following  (table  4).  All  except  the  West 
North  Central  would  gain  even  under  the  low  pro- 
jections. However,  the  rate  of  population  increase 
is  not  expected  to  be  equal  among  the  divisions. 


Table  5. — Basis  for  projection  of  medium  age-sex  distribution  of  the  population  of  the  South  in  1955 


Sex  and  Age 

Percentage  distribu- 
tion, 19501 

Ratio,  South  to  U.  S. 

Percentage  distribution,  1955 

United 
States 
(1) 

South 

(2) 

1950 

(2)-MD= 

(3) 

19552 
(4) 

United 
States3 

South 

First  ap- 
proxima- 
tion 

(4)X(5)= 
(6) 

Second 
approxi- 
mation* 

(7) 

Final5 
(8) 

Total,  all  ages..      -      ._  — 

100.00 

100.00 

100.00 

100.01 

100.00 

100.00 

Males  under  15  years  

13.81 

15.68 

1.135 

L121 

14.63 

16.40 

16.39 

16.38 

Males  15  to  24  years 

7.14 

7.60 

1.064 

1.058 

6.90 

7.30 

7.30 

7.29 

Males  25  to  44  years  

14.71 

14.51 

.986 

.988 

14.07 

13.90 

13.90 

13.89 

Males  45  to  64  years  

10.08 

8.73 

.866 

.880 

10.06 

8.85 

8.85 

8.86 

Males  65  and  over. 

3.79 

3.17 

.836 

.854 

3.86 

3.29 

3.29 

3.29 

Females  under  15  years  

13.35 

15.10 

1.131 

1.117 

14.01 

15.65 

15.65 

15.64 

Females  15  to  24  years.. .    .  . 

7.50 

8.22 

1.096 

1.086 

6.75 

7.33 

7.33 

7.33 

Females  25  to  44  years  .... 

15.12 

14.53 

.961 

.965 

14.61 

14.10 

14.10 

14.11 

Females  45  to  64  years  

10.12 

8.87 

.876 

.890 

10.61 

9.44 

9.44 

9.45 

Females  65  and  over 

4.39 

3.59 

.818 

.837 

4.48 

3.75 

3.75 

3.76 

1  Based  on  data  in:  Bureau  of  the  Census,  1950  Census  of  Population,  Preliminary  Reports,  Series  PC-7,  No.  3  (2%). 

2  Computed  on  assumption  that  ratio  shown  in  col.  (3)  will  be  graduated  to  1.000  by  the  year  2000. 

3  Based  on  medium  projections  of  U.  S.  population,  by  age  and  sex,  published  in  Bureau  of  the  Census,  Current  Popula- 
tion Reports,  Series  P-25,  No.  43  (15).  An  allowance  for  armed  forces  overseas  in  excess  of  the  number  overseas  before  World 
War  II  has  been  included. 

*  Col.  (6)  adjusted  to  100.00. 

5  Adjusted  to  tie  in  with  regional  totals  and  U.  S.  distribution  by  age  and  sex. 
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Table  6. — Percentage  distribution  by  age  and  sex  of  the  population  of  the  United  States  and  geographic 
regions:  Current  estimates,  July  1,  1950,  and  medium  projections,  July  1,  1955  and  1960 

(Percents  based  on  figures  which  include  United  States  armed  forces  overseas  in  excess  of  the  number  overseas  before  World 
War  II.  Underlying  population  data  not  shown  in  this  article  but  may  be  obtained  approximately  by  applying-  the 
percentages  shown  in  this  table  to  the  current  estimates  for  1950  and  to  the  medium  projections  for  1955  and  1960 
shown  in  table  3.  Totals  may  differ  slightly  from  the  sum  of  their  parts  because  of  rounding.) 


Age  and  area 

1950 

1955 

1960 

Total 

Male 

Female 

Total 

Male 

Female 

Total 

Male 

Female 

United  States1   

100.0 

49.7 

50.3 

100.0 

49.6 

50.5 

100.0 

49.4 

50.6 

Under  15  years     

27.6 

14.1 

13.5 

28.6 

14.6 

14.0 

27.4 

14.0 

13.4 

15  to  24  years.  _  

14.7 

7.4 

7.3 

13.7 

6.9 

6.8 

15.0 

7.6 

7.4 

25  to  44  years   

29.5 

14.4 

15.1 

28.7 

14.1 

14.6 

27.3 

13.5 

13.8 

45  to  o4  years  

20.6 

10.2 

10.4 

20.7 

10.1 

10.6 

21.2 

10.2 

11.0 

65  years  and  over  

7.6 

3.6 

4.0 

8.4 

3.9 

4.5 

9.1 

4.1 

5.0 

Northeast2  

100.0 

49.3 

50.8 

100.0 

49.0 

50.9 

100.0 

48.8 

51.1 

Under  15  years    

24.4 

12.5 

11.9 

25.6 

13.1 

12.5 

24.6 

12.6 

12.0 

15  to  24  years    

14.2 

7.2 

7.0 

13.1 

6.7 

6.4 

14.5 

7.4 

7.1 

25  to  44  years    

30.7 

14.8 

15.9 

29.8 

14.4 

15.3 

28.1 

13.7 

14.4 

45  to  64  years  

22.5 

11.1 

11.4 

22.5 

10.9 

11.6 

22.9 

10.9 

12.0 

65  years  and  over  

8.2 

3.7 

4.6 

8.9 

3.9 

5.0 

9.8 

4.2 

5.6 

North  Central2     

100.0 

49.6 

50.3 

100.0 

49.6 

50.6 

100.0 

49.2 

50.8 

Under  15  years    

26.8 

13.6 

13.2 

27.9 

14.2 

13.7 

26.6 

13.5 

13.1 

15  to  24  years   

14.3 

7.2 

7.1 

13.3 

6.7 

6.6 

14.6 

7.4 

7.2 

25  to  44  years  

28.8 

14.0 

14.8 

28.0 

13.7 

14.4 

26.8 

13.1 

13.7 

45  to  64  years 

21.5 

10.7 

10.8 

21.6 

10.6 

11.0 

22.0 

10.6 

11.4 

65  years  and  over..._   _ 

8.5 

4.1 

4.4 

9.3 

4.4 

4.9 

10.0 

4.6 

5.4 

The  South2   

100.0 

49.8 

50.1 

100.0 

49.8 

50.2 

100.0 

49.5 

50.4 

Under  15  years   

31.1 

15.9 

15.2 

32.0 

16.4 

15.6 

30.2 

15.5 

14.7 

15  to  24  ysars 

15.9 

7.9 

8.0 

14.6 

7.3 

7.3 

16.0 

8.0 

8.0 

25  to  44  years 

28.7 

14.2 

14.5 

28.0 

13.9 

14.1 

26.7 

13.3 

13.4 

45  trt  64  years 

17.9 

8.8 

9.1 

18.3 

8.9 

9.4 

19.1 

9.1 

10.0 

65  years  and  over   

6.3 

3.0 

3.3 

7.1 

3.3 

3.8 

7.9 

3.6 

4.3 

The  West2   

100.0 

50.2 

49.8 

100.0 

50.0 

50.0 

100.0 

49.8 

50.3 

Under  15  years  

27.1 

13.8 

13.3 

28.2 

14.4 

13.8 

27.0 

13.8 

13.2 

15  to  25  years—  

14.1 

7.2 

6.9 

13.1 

6.7 

6.4 

14.4 

7.4 

7.0 

25  to  44  years  _  

30.5 

15.2 

15.3 

29.6 

14.8 

14.8 

28.2 

14.1 

14.1 

45  to  64  years 

20.7 

10.3 

10.4 

20.9 

10.2 

10.7 

21.4 

10.3 

11.1 

65  years  and  over   

7.6 

3.7 

3.9 

8.2 

3.9 

4.3 

9.1 

4.2 

4.9 

1  Percents  for  July  1,  1950,  based  on  unpublished  estimates  provided  by  the  Bureau  of  the  Census.  Percents  for  1955 
and  1960  based  on  data  in  Bureau  of  the  Census,  Current  Population  Reports,  Series  P-25,  No.  43  (15).  Figures  given  in 
that  report  have  been  adjusted  to  include  aimed  forces  overseas  in  excess  of  the  number  overseas  before  World  War  II. 

2  Method  of  derivation  illustrated  in  table  5  and  explain  >d  in  the  text. 


The  Pacific  division  will  exceed  all  others  in  rate 
of  population  growth  unless  new  factors  affecting 
the  distribution  of  the  population  within  the 
United  States  should  become  so  important  as  to 
break  the  continuity  with  the  past. 

For  several  decades,  the  five  geographic  divisions 
on  the  eastern  seaboard  and  in  the  east  central  part 
of  the  country  have  experienced  somewhat  similar 
rates  of  change  in  their  populations.  When  their 
percentage  shares  of  the  total  population  are  plot- 
ted on  a  logarithmic  scale,  the  courses  for  these  five 
divisions  are  roughly  parallel,  showing  a  gradual 
downward  trend  since  1870  (fig.  1).    The  four 


more  recently  settled  divisions  in  the  western  half 
of  the  United  States  all  show  a  very  rapid  initial 
increase  in  the  decades  immediately  following  1870, 
but  their  later  courses  differ.  The  general  regular- 
ity in  past  patterns  of  the  curves  shown  in  figure 
1 — in  spite  of  certain  inflection  points — underlies 
the  assumptions  chosen  for  projecting  the  regional 
shares  of  total  population  into  the  future. 

If  the  expectation  of  population  gain  in  each 
major  region  of  the  country  is  granted,  the  next 
question  of  interest  to  many  who  are  trying  to  look 
to  the  future  is,  "What  changes  will  there  be  in  the 
age-sex  composition  of  the  population  of  the  major 
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regions?  In  the  main,  the  regions  are  expected  to 
follow  the  general  pattern  of  the  Nation's  popula- 
tion in  the  alterations  of  their  age-sex  structures 
between  1950  and  1960.  Every  region  is  expected 
to  have  a  sex  balance  numerically  in  favor  of  fe- 
males by  1960.  This  was  not  true  of  the  West  in 
1950. 

Every  region  is  expected  to  have  significant  in- 
creases in  the  number  and  proportion  of  older  per- 
sons during  the  next  decade  (fig.  2).  The  rate  of 
increase  in  the  proportion  of  persons  65  years  of 
age  and  over  is  expected  to  be  highest  in  the  South, 
the  region  that  had  the  lowest  proportion  of  older 
people  in  1950.  The  North  Central  region,  how- 
ever, is  expected  to  retain  its  first  place  among 
regions  in  the  proportion  of  older  persons  in  its 
population,  followed  in  order  by  the  Northeast,  the 
West,  and  the  South. 

At  the  other  end  of  the  age  range,  the  proportion 
of  children  under  15  years  of  age  is  expected  to 
rise  between  1950  and  1955  and  then  to  drop  in  the 
next  5  years,  so  that  the  1960  proportion  will  not 
differ  greatly  from  that  for  1950.  This  pattern  of 
change  is  expected  to  be  manifested  in  each  of  the 
major  regions.  In  contrast,  the  next  older  group — 
youths  between  the  ages  of  15  and  24  years — is  ex- 
pected to  decline,  relative  to  total  population,  from 
1950  to  1955,  and  then  to  rise  by  1960  to  approxi- 
mately the  same  percentage  as  in  1950,  For  the 
two  younger  age  groups  combined,  the  South  is  ex- 
pected to  have  the  highest  proportion  in  1960,  as  it 
did  in  1950.  Under  the  medium  projections  com- 
puted, about  46  percent  of  the  population  in  the 
South  will  be  under  25  years  of  age  in  1960,  con- 
trasted with  39  percent  in  the  Northeast  and  41 
percent  in  the  North  Central  region  and  the  West. 

Limitations  and  Applications  of  Method  Used 

The  method  described  here  for  projecting  the 
geographic  distribution  of  the  population  of  a 
country  is  relatively  simple  and  is  applicable  to 
many  other  problems.  Whether  it  represents  the 
best  approach  to  such  problems  is  by  no  means 
clear. 

In  projecting  the  total  population  of  a  country 
that  is  not  undergoing  a  period  of  extensive  for- 
eign immigration  or  emigration,  the  two  crucial 
components  of  change  to  be  estimated  for  the  fu- 
ture are  births  and  deaths.  As  suggested  earlier, 
in  projecting  the  population  of  a  subdivision  of  a 


nation  that  has  few  impediments  to  internal  migra- 
tion and  that  has  a  very  mobile  population,  the 
component  of  internal  migration  also  has  to  be 
projected  either  implicitly  or  explicitly.  The  pro- 
jection of  fertility  and  mortality  presents  difficult 
problems,  and  the  record  of  accuracy  in  making 
such  projections  has  been  exposed  to  both  justified 
and  unjustified  criticism;  nevertheless,  fertility 
and  mortality  occur  with  more  statistical  regular- 
ity than  does  migration,  and  to  the  extent  that  they 
do  they  are  more  predictable.  Because  of  this,  it 
seems  reasonable  to  conclude  that  projections  of 
the  total  population  of  the  United  States  can  be 
made  with  more  accuracy  than  projections  for  geo- 
graphic subdivisions  of  the  country. 

When  faced  with  the  problem  of  projecting  the 
population  of  some  geographic  area  within  the 
United  States,  one  has,  generally  speaking,  two  al- 
ternatives (and  intermixtures  thereof)  in  choosing 
from  methods  already  used.  The  first  is  to  project 
the  components  of  population  change  for  the  area 
through  use  of  available  data  on  current  popula- 
tion, fertility,  mortality,  and  migration.  The  other 
is  to  project  the  total  population  rather  than  com- 
ponents. The  second  alternative  is  illustrated  by 
the  method  used  in  this  article.  This  alternative 
assumes  that  the  total  effect  of  all  the  components 
of  population  change  in  the  area  is  predictable  from 
the  record  of  the  past  and  from  more  elaborately 
developed  projections  for  the  United  States  as  a 
whole. 

The  authors  wish  to  point  out  that  they  are  not 
suggesting  preferability  of  the  method  used  over 
the  more  elaborate  methods.  Its  chief  advantage 
lies  in  its  simplicity  and  in  the  fact  that  it  can  be 
applied  in  cases  in  which  the  detailed  data  are  not 
available  for  the  other  methods.  It  is  our  hope  that 
projects  can  be  developed  or  expanded  in  govern- 
mental and  other  agencies  to  appraise,  from  data 
now  available,  the  degree  of  success  that  would 
have  been  achieved  by  alternative  approaches  in 
projecting  the  regional  or  State  distribution  of  the 
present  population  of  the  United  States. 
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Making  Changes  Feasible  on  Small  Farms 


By  D.  B.  Ibach 

There  is  growing  interest  in  the  problem  of  low-income  farmers  on  under-productive 
farms.  This  interest  has  been  heightened  by  the  need  for  full  production  in  connection 
with  the  defense  effort.  This  paper  presents  a  research  analysis  of  the  problem  that  this 
poses  as  exemplified  by  the  situation  of  small  farmers  in  the  Southern  Piedmont  of  North 
Carolina.  It  describes  a  representative  small  farm  in  such  terms  as  capital  investment  and 
organization;  outlines  what  such  a  farm  would  require  to  make  it  as  efficient  as  possible 
under  the  limits  defined;  and  outlines  a  programmatic  approach  that  would  make  it  feasi- 
ble to  bring  about  the  needed  changes. 


SMALL  FARMS  GENERALLY  have  not  been 
reached  adequately  by  soil  conservation  and 
other  programs  directed  toward  improvement  in 
farming  systems.  Relatively  few  of  their  operators 
participate.  Those  who  do  can  obtain  some  benefit 
in  the  form  of  increased  yields  of  cash  crops.  But 
lack  of  necessary  capital  resources  would  prevent 
many  of  them  from  making  desirable  changes  in 
farming  even  if  they  took  advantage  of  assistance 
offered  in  the  way  of  soil-improvement  programs 
that  result  in  increased  production  of  forage  crops 
and  pasture. 

Many  operators  of  small  farms  also  lack  experi- 
ence with  livestock  so  that  a  balanced  program  in- 
volving planning  and  management  counsel  and 
credit  for  adequate  livestock,  buildings  and  fenc- 
ing, is  often  needed  if  they  are  to  make  desired 
changes  in  farming  systems  based  on  soil  improve- 
ments. Many  of  these  operators  do  not  have  alter- 
native opportunities  for  productive  employment. 
If  the  other  necessary  resources  can  be  developed 
through  a  well-adapted  credit  arrangement,  a  good 
case  can  be  made  for  grants  or  other  forms  of  aid 
to  provide  the  necessary  soil  improvement,  provided 
such  assistance  is  not  used  for  lands  that  are  un- 
suited  to  farming.  If  the  task  is  approached 
through  development  of  a  complete  farm  plan,  this 
situation  can  be  avoided. 

An  example  of  the  problem  and  an  illustration 
of  how  it  may  be  met,  may  be  developed  through 
examination  of  a  study  of  farming  opportunities 
in  the  Southern  Piedmont  area  of  North  Carolina.1 


1  Opportunities  for  adjustments  in  farming  systems, 
southern  piedmont  area  of  north  carolina,  by  w.  w. 
McPherson,  W.  H.  Pierce,  and  R.  E.  L.  Greene,  published 
as  Technical  Bulletin,  No.  87,  of  the  North  Carolina  Agri- 
cultural Experiment  Station,  Raleigh,  N.  C. 


A  sample  of  217  farms  in  11  intensive  cotton-pro- 
ducing communities  was  studied  in  order  to  learn 
the  characteristics  of  the  farms,  and  to  develop 
suggestions  for  improved  farming  systems.  Cotton 
is  the  principal  source  of  income,  furnishing  more 
than  half  of  the  total  value  of  all  products  sold  in 
1944.  In  1945,  36  percent  of  the  total  cotton  acre- 
age of  the  State  was  located  within  the  13  counties 
represented  by  the  sample  used  in  the  study.  Local 
conditions  make  the  competitive  position  of  cotton 
strong  even  at  price  relationships  that  are  much 
less  favorable  to  cotton  than  those  of  the  present 
time. 

The  problem  is  not  to  replace  cotton,  but  to  ob- 
tain more  profitable  utilization  of  all  farm  re- 
sources. The  combination  of  enterprises  should 
provide  a  market  for  the  feed  and  pasture  that  can 
be  grown,  and  for  farm  labor  throughout  the  year. 
Present  farming  systems  promote  a  rapid  rate  of 
soil  depletion  and  erosion.  This,  together  with  a 
high  degree  of  dependence  on  one  crop,  is  conducive 
to  extreme  risks. 

Data  showing  the  complete  farm  organization, 
production,  yields,  and  important  crop  and  live- 
stock practices,  were  obtained  from  22  farms  in 
each  of  11  communities.  In  that  study  11  pro- 
ducing neighborhoods  were  selected  within  6  soil 
associations  in  13  counties.  Complete  neighborhoods 
were  selected  as  sampling  units,  with  the  number  of 
sampling  units  in  each  soil  association  in  about 
the  same  proportion  as  the  acreage  in  that  asso- 
ciation bears  to  the  total  acreage  in  all  soil  groups. 
Records  from  217  farms  (in  11  neighborhoods) 
were  used  to  find  out  the  more  common  systems  of 
farming  and  modal  levels  of  farm  resources.  These 
farms  were  classified  by  sizes  and  types  within  soil 
associations.    Purposive  sampling  was  again  used 
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Table  1. — Capital  investment  of  the  representative  small  farm  by  classes  and  items,  1945 


Real  estate 

Machinery  and  equipment 

Livestock 

Item 

Value 

Item 

Value 

Kind  and  number 

Value 

Land   $3,700 

Barn    75 

Corn  crib  .  30 

Poultry  house  16 
Smoke  house  15 
Fencing  18 

Total  service  buildings .  $  154 
Dwelling  600 

All  buildings                     $  754 

Wagon     _.                     $  48 
Mowing  machine  45 

Rake   25 

Plow   8 

Harrow  11 
Planter         ....  12 
HnltivntriT  10 

Fertilizer  distributor   12 

Auto                   .  .  200 

Total                             $  371 

Milk  cows  (2)         $  150 

Heifer  calf  (1)  25 

Hens   (40)  34 

Work  stock  _..  (2)  330 

Total   $  539 

Table  2. — Present  and  improved  organization,  income,  and  expenses — representative  small  farm 


Farm  organization 


Item 


Land  use 
Cotton 
Corn  ._ 
Wheat 
Oats  _ 


Barley  

1st  yr.  lespedeza  _ 
2nd  yr.  lespedeza.- 

Alfalfa  

Garden   :  

Idle  

Total  crop  land 
Per  open  pasture 
Other  


Total  land  _.. 


Livestock 


Milk  cows  

Heifers,  2  yrs.  old 
Heifers,  1  yr.  old- 
Heifers,  calf  

Hens   


Work  stock 


Present  or- 
ganization 


Acres 

8.5 
7.9 
6.1 
4.1 

(ioTi) 

3.5 

1.7 
5.0 


36.8 
6.1 
13.1 


56.0 


Number 


2 
0 
0 

1 

40 

2 


Improved 
organization 


Acres 

8.5 
5.0 
7.4 
2.8 
2.0 
(12.2") 
7.0 
3.1 
1.0 
0.0 


36.8 
7.0 
12.2 


56.0 


Number 


2 
1 
1 
1 

200 
2 


Financial  summary  1 


Sales 


Cotton  (cwt.)   

Cotton  seed  (ton)  

Wheat  (bu.)  

Lespedeza  seed  (cwt.)- 

Milk  (cwt.)   

Cow  or  heifer  (no.)  

Veal  (cwt.)  

Chickens  (cwt.)   

Cull  hens  (cwt.)  

Eggs  (doz.)  

Total  sales   

Expenses 

Ginning  (bales)  

Combining  (acres)   

Comb.  &  CI.  lesp.  seed- 
Seeds  and  plants  

Fertilizer  4-10-6  (ton) 
6-8-6  (ton)  

16-0-0  (ton)  .  

Lime  and  phosphate.. _ 

Feed   

Livestock  purchases   

Other  livestock  exp  

Hired  labor   

Machy.  exp.  

Bldg.  and  fence  repair 
Ins.  and  taxes  .. 

Total  expenses   

Net  cash  income  


Present 
organization 


Quantity 
42 

3.35 
40 


20 


.75 

.55 


180 


XX 


8.5 
6.1 


5.6 
1.4 


Dollars 
521 
129 
46 

58 

9 
13 

50 


826 


42 
21 

51 
157 

55 

74 
16 
15 
22 
84 
51 
34 


Improved 
organization 


Quantity 
45 

3.5 
72 
60 
56 

1 

1 

3.34 

2 

2,400 


XX 


8.9 
12.2 


5.1 
2.52 


622 


204 


1  The  prices  used  in  developing  this  analysis  are  not  forecasts.  They  represent  lower  levels  than  would  probably  be 
estimated  by  many  informed  price  specialists.  But  for  purposes  of  farm  budgets  as  a  basis  for  credit,  it  seemed  preferable 
to  stay  on  the  conservative  side.  The  prices  used  recognize  that  the  general  agricultural  and  business  economy  could  be  mod- 
erately prosperous  if  balance  were  achieved  with  lower  prices.  No  controls  are  assumed. 

North  Carolina  State  Report  to  Improve  Farming  Opportunities  in  the  South,  June  30,  1946,  supplied  the  prices  used 
which  are:  Cotton  $0,124  per  lb.;  cottonseed  $38.38  per  ton;  lespedeza  seed  $6.70  per  cwt.;  eggs  $0.28  per  doz.;  and  milk 
$2.90  per  cwt.  Unit  costs  used  for  principal  items  are  combining  $3.50  per  acre;  ginning  $4.90  per  bale;  fertiliser  $31  to 
$39  per  ton  depending  on  grade;  dairy  and  poultry  feeds  $2.50  and  $3.25  per  cwt.,  respectively. 
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for  the  selection  of  one  farm  from  each  group  for 
special  study. 

This  paper  deals  with  the  small  farms  for  which 
the  problem  is  most  difficult.  These  comprise  47 
percent  of  the  number  included  in  the  sample. 

In  terms  of  efficient  farming,  the  first  step  should 
consist  of  farm  enlargement.  But  the  owners  of 
many  small  farms  would  not  find  it  possible,  or 
feasible,  to  make  this  change  even  though  general 
assistance  were  available.  Some  may  not  be  loca- 
ted near  other  suitable  crop  land,  or  land  that  can 
be  improved.  Others  may  prefer  their  small  farms. 
The  typical  small  farm  now  carries  2  cows,  whereas 
10  cows  are  suggested  for  farms  of  medium  size. 
Such  a  herd  would  demand  a  marked  change  in 
the  work  habits,  of  the  farm  family.  Many  will 
want  to  continue  part-time  farming  along  with 
other  employment;  about  two-fifths  of  the  small 
farmers  had  off-farm  work  in  1945.  If  farm 
prices  became  less  favorable,  more  would  probably 
supplement  their  farm  income  through  other  work. 

A  Representative  Small  Farm 

Table  1  shows  details  of  the  capital  investment 
for  a  representative  small  farm.  Both  the  present 
and  the  improved  organization,  and  a  summary 
of  income  and  expenses  for  this  representative 
small  farm  are  given  in  table  2.  The  combination 
of  enterprises  may  vary  with  differences  in  land 
resources,  operator's  preference,  and  the  local  mar- 
ket situation.  For  example,  a  few  hogs  or  a  larger 
dairy  enterprise  might  be  substituted  for  the  poul- 
try enterprise. 

The  principal  changes  suggested  in  land  use  are 
a  reduction  in  intertilled  crops  and  an  increase  in 
the  acreage  of  legumes  that  occupy  the  land  during 
the  entire  season.  Acreages  of  cropland  and  cotton 
would  remain  unchanged.  There  would  be  a  re- 
duction in  cropland  used  for  intertilled  crops,  and 
an  increase  in  acreage  of  legumes  grown  alone.  The 
slight  increase  in  permanent  pasture  would  be 
drawn  from  land  now  in  woods.  These  minor 
changes,  accompanied  by  use  of  more  fertilizer  and 
lime,  particularly  for  hay  and  pasture,  would  re- 
sult in  more  feed  grain,  better  quality  of  roughage 
and  pasture,  and  more  months  of  good  pasture  dur- 
ing the  year.  The  quantity  of  grain  in  terms  of 
corn  equivalent  would  be  increased  from  about  300 
to  a  little  less  than  600  bushels.  Animal-unit  months 
of  pasture  would  be  increased  from  14  to  37. 


Table  3. — Estimated  cost  and  value  of  new  invest- 
ments needed  on  representative  small  farm 


Timo         in  v^at m on f"  o ti  rl  i'frpm 

X  J  }J*j    UX    iXl  VcB LJUicll  t    allU  ItCUl 

Cost 

Soil  VffipT0V€17l6%'t 

Dollars 

Establish  3.1  acres  of  alfalfa 

Lime 

25 

Fertilizer;  2-12-12    _ 

43 

Seed    .   

30 

Establish  7.0  acres  permanent  pasture 

Lime  ~      

28 

Fertilizer;  0-14-7  .. 

41 

Seed  .  - 

35 

Lime  other  cropland 

54 

Terrace  half  of  cropland    

116 

372 

Buildings  and  fences 

■RTOoder  house 

50 

Laying  house                          . . 

224 

Granary  _ 

65 

Poultry  fence  .   -    -   

100 

439 

Livestock 

LA     Ht/lJ-tJl      Cell  V  CO  

70 

70 

Total  cash  cost     

881 

"Value  of  farm-produced  materials  and 
farm  labor  included  in  buildings  

610 

Estimated  total  value  of  new  investments. 

1,491 

New  investments  would  include  those  for  soil 
improvements,  a  poultry  house  for  200  hens,  a 
brooder  house,  a  granary,  some  additional  fencing, 
and  two  dairy  heifer  calves  of  high-production 
ancestry  (table  3).  The  soil  improvements  consist 
of  liming  all,  and  of  terracing  half,  of  the  crop- 
land; establishing  a  stand  of  alfalfa;  and  develop- 
ing 7  acres  of  pasture  through  use  of  lime,  fertil- 
izer, and  seeding.  The  initial  investment  for  soil 
improvements  is  calculated  to  be  $372. 

Total  cash  outlay  for  new  investments  is  esti- 
mated at  $372  for  the  soil  improvements,  $70  for 
livestock,  and  $439  for  buildings  and  fences.  The 
value  of  the  buildings  when  completed  would  be 
$1,049,  the  difference  being  accounted  for  by  the 
contribution  of  farm-produced  lumber  and  unpaid 
labor.  The  two  cows  now  on  the  farm  would  be 
replaced  by  the  two  heifer  calves  when  they  come 
into  production. 

Problems  in  Making  the  Change 

Even  the  conservatively  estimated  cash  outlay 
of  $881  for  new  investments  presents  a  difficult 
problem.  The  net  cash  income  of  $204  (table  2) 
estimated  under  the  present  organization  will  not 
permit  this  undertaking,  even  assuming  there  is 
no  present  indebtedness.    Furthermore,  this  $204 
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Table  4. — Calculated  repayments  on  principal  of  new  investment  loans,  oth-er  than  for  soil  improvement, 

small  farms 


Item 

Cash  farm  income,  expenses  and  calculated  repayment  schedule  by  years 

U 

1 
1 

o 

6 

A 

4: 

5 

Dollars 

Dollars 

Dollars 

Dollars 

Dollars 

Dollars 

Crops 

696 

1,078 

1,122 

1,112 

1,171 

1,176 

1  j  1  V  CO  l  Ul  n.      CLll  1.1      |iIUU  UtC  

130 

299 

526 

787 

935 

1,048 

826 

1,377 

1,648 

1,899 

2,106 

2,224 

f 1Q  cTl      "f  Q  TTTl     O  YTI PT1  COO 

622 

969 

1,089 

1,119 

1,135 

1,151 

^pt".  pa       "ffl  rm  in  patti  p 

204 

408 

559 

780 

971 

1,073 

*  i  *  alia                 -1  Ul      1  -  I        «/         ^  "  

0 

0 

0 

180 

371 

473 

Increase  over  base  year  .   

0 

0 

0 

180 

371 

473 

iSt  m  iilotl  tt  i~\     in  fiTaa  a  r\ 

V.  Hill                  VH      UlClCtABC      -                                             _  _   

0 

0 

0 

180 

551 

1,024 

Percent  (5th  year  =  100)2_  

0 

0 

0 

18 

54 

100 

Cumulative  repavments3     

0 

0 

0 

134 

401 

4742 

Annual  repayments       

0 

0 

0 

134 

267 

341 

Available  for  other  purposes5   

0 

0 

0 

46 

104 

132 

1  After  deducting  $600  for  family  living  expenses  from  net  cash  farm  income.  This  would  be  —'$192  and  — $41  for 
the  first  and  second  years  respectively,  but  for  purposes  of  this  table  these  deficits  are  not  recorded  as  they  are  covered  in 
the  original  loan  of  $742. 

2  Percent  cumulative  increase  each  year  is  of  cumulative  increase  the  fifth  yeax. 

3  Percentage  on  preceding  line  multiplied  by  the  total  loan  advance. 

4  Total  loan  advance  if  all  of  soil-improvement  investment  were  handled  as  a  grant. 
s  Amounts  available  for  repayment,  minus  annual  repayments. 


must  be  applied  on  family  living  expenses.  With 
only  this  net  cash  farm  income,  it  must  be  assumed 
that  there  are  off-farm  wages  to  make  up  at  least 
a  reasonable  minimum  for  family  living.  This 
minimum  is,  of  course,  a  variable  sum.  Within 
the  framework  of  prices  used  in  this  analysis,  and 
for  purposes  of  illustration  here,  it  is  assumed 
to  be  $600.  Thus  the  net  cash  farm  income  of  $204 
falls  $396  short  of  reaching  this  minimum. 

If  the  investment  of  $372  for  soil-improvement 
and  conservation  practices  were  handled  as  a  grant, 
contingent  upon  carrying  out  a  sound  farm  plan, 
this  would  leave  a  balance  of  $509  for  the  other 
investments  for  which  a  loan  would  be  needed. 
But  if  there  were  no  off-farm  work,  or  income  from 
other  sources,  and  if  $600  were  a  necessary  mini- 
mum for  family  living,  there  would  be  operating 
deficits  of  $192  and  $41  for  the  first  and  second 
years,  respectively  (table  4).  Therefore  the  total 
loan  advance  is  assumed  to  be  $742.  It  is  com- 
monly recognized  that  some  minimum  requirement 
for  family  living  has  the  first  claim  on  net  farm 
income.  A  prudent  lender  will  want  to  be  assured 
that  at  least  this  reasonable  minimum  is  taken  into 
account.  In  this  illustration  it  is  assumed  that 
the  loan  fund  is  the  only  source. 

Table  4  shows  how  the  principal  sum  may  be 
retired  during  the  last  3  years  of  a  5-year  period. 


The  repayments  are  based  on  the  cumulative  in- 
creases in  available  net  income,  after  allowing  for 
$600  estimated  family  living  expenses.  As  the 
net  cash  income  is  below  this  minimum  for  the 
first  2  years,  no  cash  is  available  for  interest  pay- 
ments during  that  time.  The  last  line  of  table  4 
shows  the  amounts  available  for  interest  on  un- 
paid balances,  and  for  other  purposes  during  the 
5-year  period. 

Table  5  shows  the  farmer's  estimated  final  cash 
position  after  paying  his  interest.  Because  no  in- 
terest could  be  paid  the  first  2  years,  a  small  un- 
paid balance  is  left  to  be  met  in  the  sixth  year. 
In  actual  practice,  this  may  be  met  earlier,  as  table 
4  indicates  small  balances  after  the  principal  pay- 
ments are  made  during  each  of  the  3  years  in  which 
payments  are  made.  But  these  balances,  in  reality, 
are  too  small  to  allow  an  adequate  cushion  for  con- 
tingencies. This  illustrates  the  severity  of  the 
problem  on  many  small  farms. 

A  Desirable  Approach 

In  this  kind  of  situation  there  is  opportunity 
for  joint  efforts  on  the  part  of  public  agencies  that 
offer  programs  to  assist  farmers  in  making  needed 
changes.  On  many  small  farms  other  desirable 
changes  cannot  be  made  except  as  they  are  based 
on  soil  improvements.    At  the  same  time,  soil  im- 
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Table  5. — Loan  advances,  other  than  for  soil  improvement,  repayments  of  principal,  and  interest  pay- 
ments as  related  to  net  cash  available,  small  farms 


Year 

Loans  for 
new 
invest- 
ments^ 

(1) 

Net  cash 

iti  pomp 

avail- 
able^ 

(2) 

Total 
loan 

advances 

(3) 

"Pi*  in  f*  inn  1 

payments 
(4) 

balance  3 
(5) 

Interest 

at  5 
Percent 

(6) 

Total 

\>  1  11  IK  1  1 

&  interest 
pa3rments 

(7) 

Available 
for 
other 
purposes 

(8) 

Dollars 

Dollars 

Dollars 

Dollars 

Dollars 

Dollars 

Dollars 

Dollars 

1 

509 

-192 

701 

0 

701 

0 

0 

0 

2 

0 

-  41 

41 

0 

4777 

0 

0 

0 

3 

0 

180 

0 

134 

*816 

41 

175 

5 

4 

0 

371 

0 

267 

682 

34 

301 

70 

5 

•  0 

473 

0 

341 

415 

21 

362 

111 

6 

0 

473 

0 

74 

74 

4 

78 

395 

7 

0 

473 

0 

0 

0 

0 

0 

473 

1  $439  for  poultry  house,  brooder  house,  granary  and  fencing,  and  $70  for  two  heifer  calves. 

2  After  deducting  $600  for  family  living.  Minus  signs  the  first  2  years  indicate  loans  for  this  purpose. 

3  Beginning  of  year. 

4  Includes  $35  and  $39  unpaid  interest  from  first  and  second  years,  respectively. 


provements  are  likely  to  be  wasted  if  they  are  not 
accompanied  by  the  other  investments.  A  com- 
bined program,  in  which  careful  planning  and  man- 
agement counsel  are  provided,  and  conservation 
and  soil-improvement  measures  are  supported  by 
credit  for  other  needed  capital  investments,  offers 
a  desirable  approach. 

Many  Farms  Involved 

Table  6  provides  some  indication  of  the  number 
of  farms  in  the  southern  Piedmont  area  of  North 
Carolina  which  have  adjustment  problems  similar 
to  those  presented  here.  The  small  farms  in  the 
sample  had  from  10  to  44  acres  of  cropland  so  the 
first  two  groups  in  table  6  consist  of  farms  that 
were  not  represented.  Group  1  represents  rural 
residences  of  occupants  who  have  full-time  non- 
farm  employment,  or  are  retired  or  otherwise  un- 
employed. A  large  proportion  of  the  occupants  of 
units  in  group  2  probably  have  similar  tenure 
status.  But  all  of  the  farms  in  groups  3  and  4, 
and  possibly  three-fourths  of  those  in  group  5, 
would  be  classed  as  ' '  small, ' '  as  defined  in  the  study. 
This  would  make  approximately  18,000  small  farms, 
out  of  the  33,401  farms  in  the  area.  On  many  of 
these,  the  problem  would  be  more  difficult  than  on 


the  representative  small  farm  here  used  as  an  illus- 
tration. 

The  Southern  Piedmont  area  of  North  Carolina 
appears  to  offer  good  possibilities  for  demonstrating 
what  can  be  done  under  difficulties  through  a  joint 
approach  involving  the  ACP  and  PHA  programs, 
backed  up  by  closely  coordinated  educational  and 
technical  assistance  from  other  sources  such  as  the 
Agricultural  Extension  and  the  Soil  Conservation 
Services. 

Table  6. — Number  of  farms  by  size  groups,  South- 
ern Piedmont  area,  North  Carolina,  19451 


Group 

Acres 

Number  of 

harvested 

farms 

1 

none 

1,078 

2 

1 

to  9 

6,206 

3 

10 

to  19 

6,582 

4 

20 

to  29 

6,207 

5 

30 

to  49 

7,485 

6 

50 

to  99 

4,308 

7 

100 

to  199 

1,255 

8 

200 

and  over 

280 

Total 

33,401 

1  IT.  S.  Census  of  Agriculture,  1945,  special  report  of 

MULTIPLE- UNIT  OPERATIONS  IN  SELECTED  AREAS  OF  SOUTHXRN 
STATES. 
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Book  Reviews 


Statistical  Inference  in  Dynamic  Economic  Models.  By  Cowles  Commission  Research  Staff  Members 
and  Guests.  Edited  by  Tjalling  C.  Koopmans,  with  introduction  by  Jacob  Marschak.  John  Wiley 
&  Sons,  Inc.,  New  York.    438  pages.    1950.    (Cowles  Commission  Monograph  No,  10) 


AS  EARLY  AS  1945,  writers  in  this  new  field 
^systematically  omitted  important  statements 
of  fundamentals,  theorems,  derivations,  and  proofs, 
with  a  passing  reference  to  Monograph  No.  10, 
as  "soon  to  appear."  Probably  not  since  the 
20-year  gestation  of  Sehumpeter's  treatise  on 
business  cycles  has  a  work  been  so  conspicuous  by 
its  absence.  As  this  field  is  comparatively  un- 
familiar to  many  economists  and  statisticians,  it  is 
desirable  to  review  some  of  the  background  leading 
to  the  extensive  research  which  has  produced  the 
contributions  to  the  volume. 

Economists  have  recognized  and  accepted  the 
representation  of  all  economic  variables  of  an  econo- 
my or  major  segment  in  terms  of  a  mutually  inter- 
dependent set  defined  by  a  system  of  simultaneous 
equations — following  the  concepts  of  Walras  and 
Pareto.  Most  economists  and  statisticians  would 
be  surprised  to  learn  that  their  procedures  in 
separately  fitting  individual  economic  equations  to 
observational  data  are  frequently  inconsistent  with 
the  postulate  of  mutual  economic  interdependence. 

Trygve  Haavelmo  first  called  attention  to  the  in- 
consistency of  this  procedure  in,  The  Statistical 
Implications  of  a  System  of  Simultaneous  Equa- 
tions (Econometrica,  January  1943).  He  pointed 
out  that  the  simultaneous  character  of  a  system  of 
economic  equations  and  the  mutual  and  simul- 
taneous determination  of  a  set  of  interdependent 
economic  variables  imposed  logical  restrictions 
upon  the  estimating  procedure  used  to  calculate 
statistical  constants  for  these  equations.  To  Rag- 
nar  Frisch  is  credited  the  first  suggestions  leading 
to  development  of  this  new  line  of  analysis. 

Intensive  study  in  the  field  has  been  sponsored 
by  the  Cowles  Commission  for  Research  in  Eco- 
nomics and  the  University  of  Chicago,  culminating 
in  the  present  volume — a  product  of  pooled  re- 
search and  exploration  by  an  outstanding  group 
of  eeonometricians.  Contributing  members  here 
represented  include  T.  C.  Koopmans,  R.  L.  Ander- 
son, T.  W.  Anderson,  T.  Haavelmo,  H.  Hotelling, 


L.  Hurwicz,  R.  B.  Leipnik,  H.  E.  Mann,  J.  Mar- 
schak, H.  Rubin,  and  A.  Wald.  Meyer  Girshick 
was  a  major  contributor  to  development  of  the 
basic  theory  and  its  application. 

Monograph  No.  10  is  a  basic  reference  work, 
source  book,  and  treatise,  on  the  theory  relating  to 
the  new  methodology.  Its  language  is  essentially 
statistical  and  mathematical.  Much  statistical 
theory,  particularly  that  part  dealing  with  multi- 
variate analysis,  is  presumed  to  constitute  part  of 
the  preliminary  equipment  of  the  reader.  As  the 
discussion  and  development  proceeds  in  terms  of 
vectors  and  matrices  and  matrix  operations,  the 
prospective  reader  will  want  to  brush  up  on  at 
least  the  elementary  operations  of  matrix  algebra. 
Numerical  illustrations  and  examples  are  exceed- 
ingly rare. 

There  is  need  for  a  volume  on  the  order  of 
Ezekiel's,  Methods  of  Correlation  Analysis,  to 
bridge  the  gap  between  the  elaborate  and  abstract 
theory  of  Monograph  10  and  the  numerical  appli- 
cations. Until  a  work  of  that  character  is  published 
the  applied  research  worker,  who  lacks  sufficient 
mathematical  training  to  proceed  directly  from 
the  basic  theory,  will  be  obliged  to  imitate  pro- 
cedures demonstrated  in  the  few  articles  in  which 
these  methods  have  been  applied.  Outstanding 
among  them  is  the  article  by  M.  A.  Girshick  and 
Trygve  Haavelmo,  Statistical  Analysis  of  the  De- 
mand for  Food — Examples  of  Simultaneous  Esti- 
mation of  Structural  Equations  (Econometrica, 
April  1947). 

This  reviewer  would  advise  the  student  to  read 
the  1943  article  of  Haavelmo,  then  the  article  by 
Koopmans,  Statistical  Estimation  of  Simultaneous 
Economic  Relations  (Journal  of  the  American  Sta- 
tistical Association,  December  1945),  and  then  the 
above  article  by  Girshick  and  Haavelmo  by  way  of 
introduction  to  the  Monograph. 

The  analysis  by  Girshick  and  Haavelmo  utilizes 
the  ' '  limited-information  maximum-likelihood ' ' 
method  of  estimation  to  determine  values  of  the 
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structural  coefficients — also  known  as  the  "reduced 
form"  method — involving  sacrifice  of  certain  a 
priori  information.  This  method  is  touched  on  at 
points  in  the  Monograph  and  is  discussed  in  the 

-  chapter  by  T.  W.  Anderson.    The  reduced-form 

^method  has  been  used  in  most  applied  analyses 
where  a  single  equation  is  to  be  determined  or  a 
few  out  of  a  larger  set  of  equations.   It  yields  eon- 

L  sistent  estimates  of  parameters,  which  approach 
population  values  in  the  probability  sense  as  sam- 

1  pie  size  increases.    But  these  estimates  are  less 

v  efficient,  with  larger  sampling  variance  of  the  esti- 
mated constants,  than  those  obtained  by  the  more 
detailed  ' '  information-preserving  maximum-likeli- 

.  hood"  method.  Principal  emphasis  of  Monograph 
No.  10  is  directed  toward  development  of  the  latter 
method — particularly  Section  II,  Measuring  the 

> Equation  Systems  of  Dynamic  Economics,  by  Koop- 
mans,  Rubin,  and  Leipnik.  The  working  out  of 
these  theories  is  not  complete,  and  unsolved  prob- 

.  lems  and  approximate  solutions  are  indicated  at 
certain  points. 

This  method  is  often  called  structural  analysis. 

l  An  economic  model  of  the  total  economy  or  a  par- 
ticular self-contained  segment  is  set  up  as  a  sys- 
tem of  simultaneous  equations  of  prescribed  form. 
Decisions  as  to  form  of  equations  and  choice  of 
variables  appearing  in  each,  utilize  part  of  the  a 
priori  information  of  the  model.  Variables  are 
divided  into  an  "endogenous"  group  whose  current 
values  constitute  the  jointly  dependent  variables 
and  an  "exogenous"  group  whose  current  values 
are  not  influenced  by  any  other  variable  in  the  sys- 
tem. The  exogenous  group  together  with  lagged 
values  of  all  variables  constitute  the  "predeter- 
mined" variables  which  resolve  the  simultaneous 
determination  of  the  jointly  dependent  variables. 
The  statistical  stochastic  device  which  is  adopted 
is  the  so-called  shock  model  in  which  random  dis- 
turbances are  assumed  to  affect  entire  equations  of 


the  system,  but  variables  are  assumed  to  be  meas- 
ured free  of  error. 

A  major  contribution  of  the  new  theory  is  the 
concept  and  technique  of  "identification"  of  par- 
ticular equations  and  of  the  entire  model— a  logical 
problem  that  precedes  estimation.  A  collection  of 
observed  data  simply  specifies  a  probability  distri- 
bution and  the  statistical  method  is  required  to 
estimate  the  most  probable  consistent  values  of  the 
structural  coefficients  for  those  equations  which 
are  identifiable.  If  certain  equations  are  not  iden- 
tified, a  number  of  alternative  structures  would 
yield  the  identical  set  of  observed  values  of  the 
variables  and  hence  would  be  indistinguishable  on 
the  basis  of  the  observed  data.  This  situation  is 
met  frequently  in  observed  scatters  of  price-quan- 
tity data  which  could  be  generated  by  any  pair  of  a 
double  infinity  of  alternative  pairs  of  demand  and 
supply  functions.  In  such  a  situation  additional 
information  must  be  injected  into  the  system  in 
order  to  stabilize  or  identify  the  supply  function, 
or  the  demand  function,  or  both. 

The  estimation  problem  is  treated  systematically 
by  applying  the  criterion  of  maximum  likelihood, 
but  this  application  becomes  involved  because  of 
the  presence  of  a  priori  information  in  the  form 
of  various  linear  and  bilinear  side  conditions  or 
restrictions  upon  the  structural  coefficients  and  the 
distribution  function  of  the  disturbances. 

Dynamic  character  is  achieved  by  use  of  lagged 
variables  and  by  possibility  of  arbitrarily  altering 
certain  structural  coefficients  to  fit  changed  present 
or  future  situations. 

This  reviewer  believes  that  it  is  only  a  question 
of  time  before  these  concepts  and  methods  for 
statistical  analysis  of  economic  data  will  become 
generally  accepted  and  utilized.  Therefore  scien- 
tific economists  would  seem  to  have  an  obligation 
to  study  this  newest  analytical  tool. 

Richard  O.  Been 
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A  Reconstruction  of  Economics.   By  Kenneth  E.  Boulding.   John  Wiley  &  Sons,  Inc.,  New  York.  311 
pages.  1950. 


nr  HERE  ARE  THREE  CATEGORIES  of  eeo- 
nomic  studies:  (1)  Economic  expediency,  (2) 
economic  ethics,  and  (3)  economic  description. 
Some  economic  descriptions  are  in  the  nature  of 
photographs  or  journalistic  reports;  others  are 
concerned  with  the  development  and  presentation 
of  a  consistent  body  of  generally  applicable  and 
useful  hypotheses.  Boulding 's  new  book  is  of  the 
latter  type. 

Boulding 's  ' '  Reconstruction ' '  of  economic  theory 
will  not  come  as  a  complete  surprise  to  those  al- 
ready familiar  with  his  earlier  work.  However, 
the  basic  concepts  are  here  developed  and  extended 
in  their  complex  interrelatedness  through  symbolic 
logic  to  their  ultimate  structure.  This  is  a  ready- 
made,  modern,  and  refreshingly  new  synthesis  of 
the  theory  of  the  market,  the  theory  of  the  firm, 
the  theory  of  the  consumer,  and  the  macro-economic 
theories  of  production  (output),  employment,  in- 
terest, and  money.  Unfortunately  the  book  con- 
tains a  great  deal  of  filler  that  does  little  either 
to  elucidate  or  further  the  argument.  Combined 
with  the  absence  of  summaries,  this  characteristic 
makes  it  difficult  to  discover  and  to  follow  the  es- 
sential framework. 

The  Boulding  theories  are  grounded  on  the  con- 
cept of  preferred  asset  ratios.  For  those  who 
need  to  use  the  theories  in  guiding  research  proj- 
ects, the  problem  will  immediately  arise  of  how  to 
discover  or  measure  such  ratios.  But  use  of  the 
preferred  asset  ratios  does  allow  Boulding  to  tie 
the  concept  of  liquidity  preference  into  both  price 
analysis  and  production  economics  theory.  Having 
taken  this  step,  he  can  bring  firm  analysis  one  step 
nearer  reality  by  making  a  meaningful  distinction 
between  (1)  production  and  (2)  sales.  Consumer 
analysis  is  also  given  a  more  realistic  treatment  by 
a  similar  distinction  between  (1)  consumption  and 
(2)  purchases.  Incorporation  of  these  obvious 
truths  into  the  body  of  economic  theory  is  a  real 
contribution. 

Before  one  could  be  relatively  sure  that  Bould- 
ing's  micro-economic  hypotheses  of  exchange  and 
production  would  be  useful  in  marketing  research 
projects  or  farm-management  studies,  one  would 


have  to  try  them  out  on  specific  problems.  The 
haunting  fear  that  the  central  concept  of  preferred 
asset  ratios  would  prove  difficult,  if  not  impossible, 
remains  until  it  is  downed  by  successful  applica- 
tion of  the  concept  in  research  activity. 

Boulding  also  tries  to  fill  a  gap  that  has  always 
existed  in  economic  theory — the  need  for  a  macro- 
economic  theory  of  distribution.  Micro-economic 
analysis  as  applied  to  the  firm  or  the  industry 
simply  cannot  correctly  be  blown  up  to  an  ex- 
planation of  the  distribution  of  income  to  the  vari- 
ous factors  of  production. 

This  discovery  has  a  significant  relationship  to 
the  analysis  of  problems  involved  in  public  policy. 
For  example,  Boulding 's  theoretical  structure 
may  prove  more  useful  in  developing  a  more  mean- 
ingful analysis  of  farm  price-support  problems  than 
was  possible  with  the  hypotheses  heretofore  avail- 
able. The  new  look  gives  some  novel  and  startling 
conclusions  that  differ  markedly  from  the  maxims 
drawn  from  less  incisive  theoretical  constructs  in 
the  fields  of  taxation,  regulation  of  labor  relations, 
and  stabilization  programs  in  general,  as  well  as 
in  private  firm  and  family  economic  operations. 

This  reviewer  doubts  that  Boulding  has  yet  done 
his  most  mature  work.  The  author  of  "A  Recon- 
struction" is  still  searching  for  a  more  useful 
vision.  He  is  worried  by  the  thought  that  a  general 
nonprice  equilibrium  rather  than  a  general  price 
equilibrium  may  actually  house  the  strongest  forces 
involved  in  real  problems.  General  price  equi- 
librium may  be  more  misleading  than  helpful  in 
understanding  the  nature  of  economic  problems. 

Chapters  One  and  Two  also  make  me  think  that 
ultimately  he  will  give  us  something  even  more 
useful  than  this  book.  These  chapters  are  naive 
almost  to  the  point  of  being  nonsensical;  I  doubt 
that  Boulding  has  nailed  up  even  the  first  scantlin' 
for  the  structure  upon  which  a  final  synthesis  of 
all  the  social  sciences  will  be  built.  But  he  does 
have  that  aim,  and,  although  he  has  missed  the 
real  reason  why  economics,  as  well  as  the  other 
social  sciences,  is  abstract,  he'll  probably  keep  try- 
ing to  attain  his  high  aim. 

John  A.  Baker 
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Water,  Land,  and  People.   By  Bernard  Frank  and  Anthony  Netboy.  Alfred  A.  Knopf,  New  York.  331 
pages.  1950. 


'"THIS  VOLUME  is  a  valuable  addition  to  the 
►  growing  list  of  non-technical  books  written  to 

acquaint  citizens  with  their  stake  in  the  wise  use  of 
natural  resources.    It  is  timely,  published  when 
'     national  attention  is  focused  on  water  by  the  Presi- 
dent's Water  Resources  Policy  Commission.    It  is 
provocative,  too.    Among  technicians,  administra- 
tors, and  policy  makers,  the  authors'  bold  state- 
1  ments,  firmly  expressed  convictions,  and  forthright 
criticisms,  will  evoke  both  commendation  and  con- 
1  troversy. 

L  There  are  three  parts :  The  Problems,  The  Cost, 
and  The  Solutions.    In  the  first  third  of  the  text, 

J     the  authors  portray  the  impacts,  with  examples,  of 

*  too  much  and  too  little  water.  They  contend  that, 
in  the  search  for  remedial  action,  too  little  atten- 
tion has  been  given  to  the  watershed,  too  much  to 

,  dams  and  levees  on  the  river.  "What  a  watershed 
is  and  how  it  functions  as  receiver,  storer,  and 
regulator  of  water  are  described  in  a  chapter  of 

4  particular  interest.  The  dominant  note  is:  "The 
Watershed  should  be  protected  and  used  in  such  a 
manner  as  to  maintain  the  stability  and  health  of 
the  soil,  and  therefore  its  ability  to  absorb  water. 
This  is  the  key  to  nearly  all  our  water  problems." 

A  chapter  on  Water  Economics  forms  Part  II. 
Its  19  pages  give  a  brief  discussion  of  the  heavy 

v  costs  of  public  water  supplies,  flood  control  works, 
irrigation  and  other  water  development,  water 
purification,  and  flood  damage.  The  recent  plight 
of  New  York  City  and  estimated  costs  of  remedial 
action  are  outlined. 

Two-thirds  of  the  text  is  devoted  to  The  Solu- 
tions. Engineering  answers  are  regarded  as  in- 
adequate. Although  the  "economic  value  of  well- 
conceived  multi-purpose  projects  has  been  proved 
beyond  dispute,"  they  have  serious  disadvantages. 
"The  public  interest  .  .  .  would  best  be  served  by 
holding  in  abeyance  many  of  the  dams  now  pro- 
posed until  thoroughgoing  plans  for  the  restora- 
tion of  the  watersheds  above  them  have  been  pre- 
sented to  the  public." 

Watershed  treatment,  the  authors  state,  is  slowly 
coming  to  be  recognized  as  essential.  The  Depart- 
ment of  Agriculture  has  made  a  start  under  the 
Flood  Control  Act  of  1936  and  in  other  ways,  but 
needs  for  corrective  action  are  still  tremendous. 


There  are  many  impediments.  They  think  perhaps 
"the  land  use  solutions  to  our  watershed  problems 
may  be  regarded  as  too  little,  and  perhaps  too 
late,"  adding  that  "in  the  light  of  a  traditional 
tendency  to  use  land  wastefully  and  not  to  face 
squarely  the  social  consequences,  we  must  not  be 
too  critical  of  the  failings  of  the  engineering  ap- 
proach. .  ." 

Projects  dealing  with  solutions  to  water  prob- 
lems exhibit  many  weaknesses,  the  authors  main- 
tain :  Insufficient  planning,  piecemeal  planning  and 
lack  of  coordination.  The  TVA  is  both  praised 
and  sharply  criticized.  The  Pick-Sloan  Plan  is 
called  "a  patchwork  of  conflicting  .  .  .  projects;" 
the  Department  of  Agriculture's  proposed  compre- 
hensive Missouri  Basin  agricultural  program  is 
lauded  as  filling  one  of  the  most  serious  short- 
comings of  that  plan.  Implied  approval  is  given 
the  proposed  Columbia  Valley  Administration.  The 
Federal  Inter-Agency  River  Basin  Committee  and 
field  committees,  although  conceded  as  doing  some 
good  work,  are  declared  to  fall  short  of  what  is 
needed. 

Despite  somber  appraisal  on  the  whole,  the  au- 
thors conclude  that  much  conservation  still  can 
be  done,  and  must  be  done  faster,  if  America  is  to 
survive.  More  research  and  education  are  needed. 
Public  financial  and  technical  assistance  is  good 
but  "to  stop  the  misuse  of  our  watersheds  will  re- 
quire such  controls  on  rural  private  property  as 
have  not  yet  been  undertaken  anywhere  in  the 
United  States."  Landlord-tenant  relations,  a  for- 
midable obstacle  to  soil  conservation,  demand  spe- 
cial attention.  Critical  watershed  areas  should  be 
in  public  ownership.  The  scope  of  our  land  prob- 
lems calls  for  such  large-scale  undertakings  as  only 
the  Federal  Government  can  carry  out,  with  help 
from  States  and  local  governments.  But,  they 
maintain,  "protection  of  the  public  welfare  de- 
mands a  new  and  centralized  agency  that  will  guide 
the  activities  of  Federal  bureaus.  This  agency 
should  be  vested  with  the  planning  and  coordi- 
nating functions  of  the  defunct  National  Resources 
Planning  Board,  plus  authority  to  approve  or  veto 
programs  submitted  by  the  bureaus  ...  It  should 
have  the  power  to  pass  on  the  merits  of  all  river- 
basin  projects,  and  provide  ample  opportunities 
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for  open  hearings  before  programs  receive  White 
House  blessing  and  are  sent  to  the  Congress." 

The  ultimate  test,  they  conclude,  is  whether  we 
as  a  Nation  can  alter  our  traditional  attitudes  to- 


ward private  property  so  that  land  will  be  used 
in  the  public  interest,  by  the  imposition  of  social 
sanctions,  if  necessary.  On  this  the  outlook  "while 
dim,  does  not  warrant  pessimism. ' ' 

E.  H.  Wiecking 


Vertical  Farm  Diversification. 
pages.  1950. 


By  D.  Howard  Doane.    University  of  Oklahoma  Press,  Norman.  184 


MUCH  HAS  BEEN  WRITTEN  about  and 
many  programs  have  been  aimed  at  stabiliz- 
ing the  incomes  of  farmers  and  attempting  to  as- 
sure for  them  an  equitable  share  of  the  national 
income.  Here  is  a  comparatively  new  approach  to 
the  problem.  The  author  of  this  book  concludes 
that  the  greatest  opportunity  for  the  American 
farmer  is  to  perform  some  of  the  services  now 
handled  by  the  "middleman,"  and  thus  retain  for 
himself  a  part  of  the  margin  between  the  price 
paid  for  raw  farm  products  and  the  price  paid  by 
the  consumer.  In  the  opening  words  "Vertical 
farm  diversification  is  the  handling  of  farm  prod- 
ucts by  the  producer  for  one  or  more  steps  beyond 
raw  production.  It  may  consist  of  transportation, 
packaging,  processing,  storing,  or  retailing  by  the 
individual  farmer  or  by  cooperating  groups  of 
farmers.  It  starts  with  the  completion  of  produc- 
tion and  may  follow  through  to  the  final  con- 
sumer." 

That  it  is  not  a  new  idea  is  evidenced  by  the 
many  individuals  and  farmer  cooperatives  that 
have  successfully  taken  advantage  of  some  of  these 
opportunities.  What  Howard  Doane  does  is  to 
dramatize  these  opportunities  and  to  place  them  in 
a  new  setting.  He  presents  many  of  his  own  ideas 
on  how  farmers  might  profitably  expand  into  new 
lines  of  effort  stemming  directly  from  the  produc- 
tion of  the  most  profitable  crop  they  can  produce 


on  their  farms.  In  passing,  he  takes  some  verbal 
side-swipes  at  horizontal  diversification — the  han- 
dling of  a  variety  of  farm  enterprises  for  the  sake 
of  spreading  the  risks  of  prices  and  weather. 

The  author  has  a  long-standing  reputation  for 
imaginative  thinking  and  development  of  new 
ideas  for  improvements  in  management  and  opera- 
tion of  farms.  He  here  brings  together  many  of 
these  ideas,  including  ways  of  adapting  industrial 
processes  and  techniques  to  the  farm  and  the  farm 
home.  Suggestive  of  his  originality  in  treatment 
are  titles  to  two  chapters:  "The  Kitchshop"  and 
"The  Farmfac." 

Many  will  argue  that  the  proposals,  in  effect, 
deny  the  economies  of  specialization  and  division 
of  labor.  Others  will  maintain  that  most  of  the 
advantages  of  vertical  diversification — because  of 
volume  of  product  or  investment  requirements — 
are  beyond  the  abilities  of  individual  farmers  and 
must  be  handled  on  a  cooperative  basis.  Advan- 
tages to  the  individual  farmer  then  depend  entirely 
upon  how  effective  and  efficient  the  cooperative  is 
in  competition  with  private  processors  or  distribu- 
tors. The  farmer  may  or  may  not  improve  his  in- 
come. Despite  all  such  questions,  this  book  sug- 
gests many  interesting  possibilities  and  contains 
many  worth-while  ideas  for  the  enterprising 
farmer.  It  no  doubt  will  receive  widespread  atten- 
tion and  consideration. 

Carl  P.  Heisig 
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Agricultural  Progress  in  the  Cotton  Belt  Since  1920.    By  John  Leonard  Fulmer.    The  University  of 
North  Carolina  Press,  Chapel  Hill.   236  pages,    c  1950. 


MOST  ECONOMISTS  would  probably  agree 
that  the  essence,  or  at  any  rate  a  primary 
element,  of  economic  progress  is  the  orderly  and 
continuous  adaptation  of  the  use  of  productive 
resources  to  changing  conditions  of  production 
and  demand. 

Conceptually,  therefore,  an  economist  investi- 
gating agricultural  progress  would  have  three  gen- 
eral objectives :  (1)  To  discern  the  significant  de- 
velopments, past  and  prospective,  which  have 
altered  or  may  alter  the  conditions  of  production 
and  demand;  (2)  to  analyze  relationships  between 
these  realized  and  emergent  developments,  and  (3) 
to  portray  and  evaluate  the  response  of  resource 
utilization  to  these  changed  and  changing  condi- 
tions of  production  and  demand. 

Although  the  book  under  consideration  does  not 
explicitly  proclaim  these  objectives,  its  general 
tenor  suggests  that  the  author  would  not  disagree 
with  this  over-all  conception  of  the  problems  with 
which  he  is  dealing.  In  this  work  the  Cotton  Belt 
is  considered  to  be  the  States  of  North  Carolina, 
South  Carolina,  Georgia,  Alabama,  Tennessee, 
Mississippi,  Louisiana,  Arkansas,  Oklahoma,  and 
Texas. 

Dr.  Fulmer  does  discuss  the  more  important  de- 
velopments which  have  affected  and  are  affecting 
conditions  of  agricultural  production  and  demand. 
The  principal  ones  that  he  considers  are  mechani- 
zation of  production,  the  extent  and  rates  of  urban 
growth,  farm  and  nonfarm  rates  of  population 
change,  and  Government  agricultural  programs. 

A  commendable  array  of  data  concerning  mech- 
anization, urbanization,  and  population  changes  is 
assembled,  and  the  general  way  in  which  these  de- 
velopments have  affected  conditions  of  production 
and  demand  is  indicated.  It  is  this  reviewer's 
opinion  that  the  author  has  somewhat  neglected 
both  the  delineation,  and  the  nature,  of  the  effects 
of  governmental  programs  upon  the  conditions  of 
production  and  demand. 


A  thorough  analysis  of  each  one  of  the  develop- 
ments could  easily  be  the  subject  of  a  longer  work 
than  that  now  under  consideration.  There  is,  then, 
no  occasion  for  surprise  or  criticism  in  the  fact 
that  analysis  of  the  relationships  between  these  de- 
velopments is  not  very  extensive. 

In  two  chapters — Regional  Trends  and  Farm 
Organizational  Changes — the  author  marshalls  an 
impressive  amount  of  information  concerning  the 
response  of  agricultural  resource  utilization  to  the 
changed  conditions  of  production  and  demand.  It 
is  regrettable  that  the  nature  of  the  available  data, 
and  probably  the  limitations  imposed  by  restricted 
time  and  resources,  have  resulted  in  the  presenta- 
tion of  these  data  largely  in  the  form  of  State  and 
State-group  regional  averages.  Such  averages  are 
capable  of  concealing  as  much  as  they  reveal.  As 
was  the  case  with  analysis  of  the  relationships  be- 
tween developments  affecting  conditions  of  produc- 
tion and  demand,  evaluation  of  the  indicated 
changes  in  resource  utilization  is  not  extensive.  A 
valuable  chapter  on  income  shifts  does  present  in- 
come data  which  are  useful  in  an  over-all  evalua- 
tion of  the  changes  that  have  been  made  in  resource 
utilization.  This  chapter  probably  could  have  been 
made  more  valuable  analytically  if  the  author  had 
taken  more  explicit  recognition  of  the  fact  that,  in 
order  to  effect  a  gradual  transfer  of  some  of  its 
human  resources  to  other  segments  of  the  economy, 
the  labor  returns  from  southern  agriculture  as  a 
whole  must  be  below  those  prevailing  in  the  eco- 
nomic sectors  to  which  the  transfer  is  expected.  Of 
course,  this  does  not  mean  that  returns  in  agricul- 
ture must  be  absolutely  low. 

The  evaluation  of  changes  in  resource  utilization 
has  also  suffered,  this  reviewer  believes,  from  the 
author's  efforts  to  buttress  an  apparent  predilec- 
tion to  the  belief  that  diminution  of  cotton  produc- 
tion and  of  numbers  of  cotton-growing  farms  is 
synonymous  with  agricultural  progress  in  the 
Cotton  Belt. 

Robert  B.  Glasgow 
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Almack,  Ronald  B.,  and  Hepple,  Lawrence  M. 

RURAL    SOCIAL    ORGANIZATION    IN    DENT  COUNTY, 

Missouri.  Mo.  Agr.  Expt.  Sta.  Research  Bui. 
458,  August  1950.   (BAE  cooperating.) 

In  3  years,  Dent  County  people  have  adopted  much  mech- 
anization, and  increased  livestock  and  dairy  farming.  They 
use  more  information  from  public  agencies.  The  county  has 
more  organizations  and  participation  in  organized  groups 
than  ever  before. 

Bachman,  Kenneth  L.,  and  Jones,  Ronald  W. 

SIZES  OP  FARMS  IN   THE  UNITED   STATES.    U.  S. 

Dept.  Agr.  Tech.  Bui.  1019,  79  pp.,  illus.  July 
1950.   (Bur.  Census  cooperating.) 

About  1,590,000,  or  slightly  more  than  a  fourth  of  all 
the  farms,  were  classified  by  1945  Census  as  part-time  and 
nominal  units,  leaving  4,270,000  farming  units,  covering  a 
wide  range  of  economic  conditions  and  scale  of  operations. 

Bowles,  Gladys  K.,  Ducoff,  Louis  J.,  and  Ha- 
good,  Margaret  Jarman.  the  hired  farm  work- 
ing force — 1948  and  1949.  with  special  refer- 
ence TO  COVERAGE  OF  HIRED  FARM  WORKERS  UN- 
DER OLD-AGE  AND  SURVrvORS  INSURANCE.  Bur.  AgT. 

Econ.  45  pp.  November  1950.  (Processed.) 

Total  number  who  worked  on  farms  for  wages  in  1949 
reached  almost  5.1  million.  Approximately  600,000  of  these 
would  have  been  covered  by  the  new  law  extending  old-age 
and  survivors  insurance  had  it  been  in  effect  in  1949. 

Burns,  D.  J.,  and  Beal,  G.  M.  factors  affecting 

SEASONAL   MILK   PRODUCTION   IN   THE  BALTIMORE 

milkshed.  Md.  Agr.  Expt.  Sta.  Bui.  A-58,  16 
pp.,  illus.  October  1950.  (RMA ;  BAE  cooperat- 
ing.) 

"Summer"  dairy  farms  in  Baltimore  milkshed  can  be 
converted  from  highly  seasonal  to  a  relatively  uniform  pro- 
duction by  a  series  of  steps  that  will  increase  annual  output. 

Cable,  C.  Curtis,  Jr.   marketing  practices  of 

NORTHWEST  ARKANSAS  BROILER  PRODUCERS.  Ark. 

Agr.  Expt.  Sta.  Bui.  503,  37  pp.,  illus.  Novem- 
ber 1950.  (RMA;  BAE  cooperating.) 

A  study  showing  changes  in  marketing  practices  of  broiler 
producers  in  northwest  Arkansas,  analysis  of  factors  affect- 
ing marketing  practices,  and  present  marketing  relation- 
ships between  producers  and  buyers  of  broilers. 

Cook,  Hugh  L.,  and  Halvorson,  Harlow,  indus- 
trial USES  AND  PREFERENCES  FOR  NONFAT  DRY 

milk  solids.  Wis.  Agr.  Expt.  Sta.  Research  Bui. 
169,  47  pp.,  illus.  August  1950.  (RMA;  BAE 
cooperating.) 

Becommendations  include  expanding  the  bakery  outlook ; 
tailoring  the  product  to  the  needs  of  specific  users;  improv- 
ing distribution  and  information. 


Poote,  Richard  J.  the  statistical  analysis  of 

CYCLES  OR  OSCILLATIONS  IN  TIME  SERIES.    19  pp. 

Bur.  Agr.  Econ.  November  1950.  (RMA)  (Proc- 
essed.) 

Intended  to  stimulate  interest  in  autoregression  analysis, 
which  appears  to  be  applicable  in  many  fields. 

GlLCREAST,  ROY  M.   SUGAR  BEET  PRODUCTION  IN  THE 

red  river  valley.  N.  Dak.  Agr.  Expt.  Sta.  Bui. 
363,  48  pp.,  illus.  December  1950.  (RMA ;  BAE 
cooperating.) 

In  this,  a  major  sugar-beet  region,  the  chief  opportunities 
for  further  mechanization  are  in  pre-harvest  operations, 
especially  thinning  and  blocking. 

Hecht,  Reuben  W.,  and  Barton,  Glen  T.  gains 
in  productivity  of  farm  labor.  U.  S.  Dept.  Agr. 
Tech.  Bui.  1020,  121  pp.,  illus.  December  1950. 

Compared  with  40  years  ago,  a  man-hour  of  farm  labor 
now  produces  200  percent  more  food  grains,  100  percent 
more  feed  grains,  75  percent  more  fruits  and  tree  nuts,  50 
percent  more  truck  crops  and  cotton,  about  50  percent  more 
milk  and  poultry  products — in  short,  twice  as  much  farm 
output  for  human  use. 

Koffsky,  Nathan  M.,  and  Lear,  Jeanne,  the 

SIZE  DISTRIBUTION  OF  FARM  OPERATORS'  INCOME  IN 

1946.  32  pp.,  illus.  Bur.  Agr.  Econ.  September 
1950.  (RMA)  (Processed) 

In  1946,  off-farm  income  of  farm  operators  totaled  $5.5 
billion.  Net  farm  income  reported  in  enumerative  surveys 
is  generally  understated  because  of  biases  in  reporting. 

North  Central  Livestock  Marketing  Research 
Committee,  frozen  food  lockers  and  home 
freezers  in  meat  distribution.  Wis.  Agr.  Expt. 
Sta.  Bui.  490.  (Regional  bul.  21)  September 
1950.  (RMA;  Agr.  Expt.  Stas.  of  111.,  Ind.,  Iowa. 
Kans.,  Ky.,  Mich.,  Minn.,  Mo.,  Nebr.,  N.  Dak., 
Ohio,  S.  Dak.,  Wis.  and  BAE  cooperating.) 

Appraises  the  position  of  frozen-food  locker  plants  and 
home  freezers  in  the  over-all  pattern  of  livestock  and  meat 
marketing,  livestock  slaughter,  and  meat  distribution. 

Purcell,  Margaret  R.  interstate  barriers  to 
truck  transportation,  history  and  current 
status  of  regulations  regarding  size  and 
weight,  taxes,  and  other  selected  phases 
that  affect  trucking.  117  pp.,  illus.  Decem- 
ber 1950.   (RMA)  (Processed.) 

Discusses  some  aspects  of  highway  trade-barrier  prob- 
lems; evolution  of  problem;  increase  in  trade  barriers  be- 
tween World  Wars;  easing  of  interstate  trucking  regula- 
tions during  World  War  II ;  State  regulation  of  commercial 
motor  vehicles. 


1  Processed  reports  are  indicated  as  such.  All  others  are  printed.  State  publications  may  be  obtained  from  the  issuing 
agencies  of  the  respective  States. 
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S tippler,  H.  H.,  and  Peterson,  A.  W.  electricity 

ON  FARMS  IN  NORTHWESTERN  WASHINGTON.  Bur. 

Agr.  Econ.  and  State  Col.,  Wash.  Inst.  Agr.  Sci., 
Agr.  Expt.  Stas.  F.M.  77,  105  pp.,  fflus.  June 
1950.   (RMA;  BAB  cooperating.)  (Processed.) 

In  1947,  most  of  the  farms  had  been  connected  to  power 
lines  for  20  years.  Study  shows  that  household  uses  ac- 
counted for  more  electricity  consumed  than  did  farm  uses; 
and  length  of  time  service  had  been  available  had  little 
influence  on  the  amount  now  consumed  on  individual  farms. 

Thair,  Philip  J.  stabilizing  farm  income  against 
crop  yield  fluctuations.  N.  Dak.  Agr.  Expt. 
Sta.  Bui.  362,  31  pp.,  illus.  September  1950. 

Apparently  no  one  of  the  stabilizing  techniques  studied 
ean  alone  protect  the  farm  business  and  provide  a  minimum 
living  each  year  from  current  income.  A  combination  of  two 
or  more  could  achieve  this  objective. 

United  States  Bureau  of  Agricultural  Eco- 
nomics, consumer  preferences  regarding  ap- 
ples and  winter  pears.  U.  S.  Dept.  Agr.  Agr. 
Inform.  Bui.  19,  69  pp.  1950.  (RMA,  PMA, 
FCA,  BHNHE,  and  representatives  from  the 
technical  committees  who  represented  the  experi- 
ment stations  cooperating.) 

Apples  are  used  more  than  other  fruits  by  a  third  of  the 
80  percent  of  homemakers  who  preferred  one  fruit  above 
others.  Taste,  usefulness,  and  health  were  the  major  reasons 
given. 

United  States  Bureau  of  Agricultural  Eco- 
nomics. FIBER  CONSUMPTION  IN  TEXTILES  USED 
FOR  PASSENGER  AUTOMOBILE  INTERIORS.  PRELIMI- 
NARY summary  report.  5  pp.  Washington,  D.  C. 
December  1950.  (RMA,  BHNHE,  and  PMA  co- 
operating.) (Processed.) 


Wool  was  the  leading  fiber  used  in  upholstery  and  side- 
wall  material;  cotton  led  in  headlining,  seat  padding,  and 
sheeting.  For  all  five  items,  eotton  accounted  for  more 
than  three-fifths  of  the  consumption  of  all  fibers  and  ma- 
terials reported. 

United  States  Bureau  of  Agricultural  Econom- 
ics, men's  preferences  among  wool  suits, 
coats,  and  jackets.  preliminary  summary  re- 
PORT. 21  pp.  Bur.  Agr.  Econ.  November  1950. 
(RMA)  (Processed) 

Supplements  previous  survey  on  men's  clothing  prefer- 
ences. 

United  States  Bureau  of  Agricultural  Econom- 
ics. SUPPLEMENT  I  TO  ABILITY  TO  DISCRIMINATE 
AND  PREFERENCES  IN  REGARD  TO  CANNED  ORANGE 
JUICES,  THAT  VARY  IN  BRIX-ACID  RATIO.    16  pp. 

Washington,  D.  O.  January  1951.  (RMA) 
(Processed.) 

Describes  Experiments  III  and  IV. 

Statistical  Compilations 

United  States  Bureau  of  Agricultural  Econom- 
ics. FEED  STATISTICS,  INCLUDING  WHEAT-RYE-RICE. 

U.  S.  Dept.  Agr.  Statis.  Bui.  95,  53  pp.  Decem- 
ber 1950. 

United  States  Bureau  of  Agricultural  Econom- 
ics. LIVESTOCK  ON  FARMS  AND  RANCHES  ON  JAN- 
UARY 1.    NUMBER,  VALUE,  AND  CLASSES  1920-39, 

by  states.  U.  S.  Dept.  Agr.  Statis.  Bui.  88,  103 
pp.  1950. 

United  States  Bureau  of  Agricultural  Econom- 
ics.   RATIONS  FED  TO  MILK  COWS,  1950.    35  pp. 

Washington,  D.  C.  January  1951.  (Processed.) 


AGRICULTURAL  ECONOMICS 
RESEARCH 

Is  published  quarterly  by  the  Bureau  of  Agri- 
cultural Economics,  U.  S.  Department  of 
Agriculture.  The  printing  of  this  publication 
was  approved  by  the  Director  of  the  Bureau 
of  the  Budget,  November  6,  1946. 

For  sale  by  the  Superintendent  of  Docu- 
ments, U.  S.  Government  Printing  Office, 
Washington  25,  D.  C.  20  cents  a  single 
copy,  75  cents  a  year,  domestic,  #1  foreign. 


